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v Hiftorical P r e f a c e: 

? * ' ' - ’* - 

Giving feme Account of 
the Invention of Magnetick 
x Needles; efpecially of the In- 
clinatory or Dipping Needle; 
and the gradual Improvements 
therein made, till the Diicovery 
pf jthelongitude thereby. 

3 W long it is Jince the Mag¬ 
net tfr Loadftone has been 
taken notice of and dijlin- 
gnifh’d from other Mineral 
Stones, is pat now. known, 
'Tis mention'd frequently^ Jince the; Time 
of Plato ^ and federal tittle‘Attempts have 
been anciently -made to folve. its Appear¬ 
ances. But then all this came to no 
more than the Knowledge of the Mag- 
pet's . .Attractive Power , with relation to 
other Magnets^ or to Iron s while ’ its Di¬ 
rective P-tnueT) difpojing its Poles nearly 
(a )' along 
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(j An Kiftorical Preface. 

Along the Meridian of every PJac&\ anti 
ofcafioning all Needles, Wires , or long 
Pieces of Iron touch'd by it, to pohrtrtiauy 
North and South, which is by much its 
principal Property , was entirely unknown. 
Nor does it appear that before the latter 
Part of the Thirteenth Century, one Syl¬ 
lable occurs in the old Books relating to 
that matter. About A. D. 1260, as 
fome fay, Paulus V'enetus brought in th$ 
Mariners Compafs, and applied it loathe 
tfes of Navigation \ alt ho' not as an 
Invention of his own, but as deriv’d 
Dijfert. of f-om the Chinefe; who are pretended to 

nefciWen- ^ ave ^ lt more “Wendy. Yet has 
ces, & c. the very Learned RenaudoX g}Vf n fuch 
1 29 7 • Reafons againft this Antiquity of the Ma- 

gia. 94 ’ " riner’s Compare m the Oriental Parts, both 
as to Arabia and China, that ’tis much 
more probable they knew, nothing of 
this Compafs, till the Europeans brought 
it to them. Others therefore f with 
much greater Probability ± aferibe this 
noble Invention , which is one of the 
'the greateft for the Ufes of Mankind that 
ever was yet made, to a Neapolitan, 
John Gaia by Name, A. D. 1300* who 
is, however, owned to be the Firjl that 
ripply'd it- to the Guidance of Ships in the 
Mediterranean. Nor is that unlikely 
which Dr. Wallis conjetiur.es 5 That this 
Nautical Compafs came to its. Perfe* 

Win 
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An Hiftorical Preface. lij 

Bion by Steps, and by feveral partial 
Difcoveries and Improvements, before 
any one rents able to apply it to the 
bufinefs of Navigation. Take his Notion 
in his own Words : xi Where Inventions 
“ creep in by degrees, fays the Dr. it Pbiiof. 

“ mu ft not be thought ftrange if it be not 
“ eafy to fay who is the fir ft Inventor. ' 27 * 

* c In the prefent Cafe , he whofirft Obfetvd 
tl (I know not by what accident) that 
“ the Magnet hath a Polarity, or Incli- 
u nation Northward, made the Firft Step 
** towards this Invention. This, I think, 
u was at Firft wont to be (hewed by 
“ putting a Magnet into a little Boat , 

** Swimming On Water j when it was 
** obfad'd that the Magnet would of 
il it felffo Steer this little Boat, as that 
** a certain Point in the Magnet would , if 
u not hundred, turn towards the North: 

** which Point Was thereupon called the 
w Magnet 1 j North Pole. He that after- 
“ wards obferv'd that this Verticity or 
u Polarity was communicable to a piece of 
Iron or Steel, rubbed on a Magnet, 

“ added a fiirtherStep towards the bufinefs 
“ in Hand. And he who contrived a 
“ Way to fet a Needle or Piece of Steel, 

“ C fo touched ,) on a jharp Pin, fo as 
“ (in the Air) to move Horizontally 
thereon, fo as ( of it felf ) to find out 
“ tbe North and Point toivards it, as 
( a 2 ) ( before ) 
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iv . Atl Hiftorical Preface. 

“ (before") the fwimming Magnet (in its 
. “ Boat) bad done on the Water, had now 
“ difcovered a New Experiment in Na- 
“ tural Philofophy, very furprizing. But 
“ this cannot yet be called Circulus Nau- 
“ ticus, ( or the Mariners Compafs, ) 
“ t ill they had further contrived a Way 
“ i bow to put a Needle, (thus pois’d,) 
“ into a Box, with a Compafs or Circle 
round it, jo divided as to denote the 
“ Azimuthal "Points of the Horizon: ( or, 
“ as they be now called, the Points of the 
t£ Compafs •, ) and fo commodioufy to 
& fix this Box, (fo prepared,) to the Ship, 
“ as thereby to injlruct the Mariner (or 
“ Steers-man) towards what Point of the 
“ Compafs the Ship moved ; that (by the 
“ help of the Rudder) he might put it 
“ into fuch a Coitrfe, as was proper for 
“ his Voyage. And it was now indeed 
“ Pyxis Nautica, or Circulus Nauticus, 
“ (Mariners Box, or Compafs) but 
“ not till then. And he who Firjl con - 
“ triv’d this Application did Compleat 
“ the Invention of Circulus Nauticus. 
“ But all thofe antecedent Difcoveries 
“ were Steps towards it, and Barts of the 
“ Invention. Thus far Dr. Wallis. Who 
alfo there endeavours to claim this Inventi¬ 
on to r/joEnglilh Nation, from the Englilh 
Names Compafs j and Box or Boxel ^ 
which are imitated by moll other Nations 

"fed 
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Aft Hiftorical Preface. v 

tifdtQ Navigation. However, thus fat 
is certain, that this Noble Invention was 
fn# 4 & and applied to Navagatiojt: a little 
Jvfore our Countryman John Wiclif ap¬ 
peared in the World, and fo before the 
JFirf dire ft Origin of the Protefant Re~ 
formation in Europe. But Jlill it appears 
all along the *4 th and 15 th Centuries, 
that there was no Apprehenfonthat fucb 
a Magnetical Horizontal Needle pointed, 
anywhere, to any other than the North 
and South Points of the Horizon : And 
.when any Declination therefrom appear'd, 
it was fuppofed to be from fme Error 
or Defeft in the placing of the Wires, or 
the ill Make of the particular Compafr .; 
and not to the , real Variation of fucb a 
Needle , when good, and well hung, from 
that Direftion. Sebaftian Cabot, a Vene¬ 
tian, is generally allow d to have been the 
frft who difcov&ed that Variation to be 
real, andjhe fame in {he fame Place in ad 
the Needles, Andjhis was A. £>♦ 1500: 
juf before Luther arofe in Germany j 
and occafion'd that great Event of an 
aftual Proteftant Reformation, both there 
and elfewhere. Xet was it fill thought, 
even by Mr, Noripan and Mr. Burrows. N 0rmar f r 
them fives, the firf ex aft ^Obfervers of New At- 
tbe Inclination and Variation, that the 
Declination from the Meridian was only Variation, 
differentia different Places and Countries 3 c ' lo r 

While 
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fj An Hiftorical Preface. 

While k ,Was, after all, fuppofedto be 
one and (be fame during all Ages, in the 
fame Place or Country, netwithfanding,. 
It being then commonly ■ fuppofed OnHtojftv 
certain Magnetick Continents, or 'Mbttti* 
tains, or the like Originals \ which con¬ 
tinuing the fame fir aUGcnerations,mgbt 
naturally occafion fitch a Declinationy 
different indeed in fevered Countries'but in 
the fame Country invariably the fame .' But 
fill, to ufe Dr. WallisV Words here, 
inflead of my own, ** I think it is now 
trafcs. “ ttgreed on all hands, that ftohat w£ 
n°. 27 6, “ call) theVariation pf theVarian'on, is . 

and 278. « ^»Engli{bDzy^'5w^,(o/j1fr.GelliWand, 

“ if I mtflake not j one of Sir Thomas 
“ Grcfham’j Profeffors, at Gfrefliam Cob- 
w %0 about the Tear 16^ 5. Who al- 
fo, as the DoBor there; informs its , “ cdu± 
“ fed a great Concave Dial to be erdflt&A 
“ in the Privy-Gardeh at Whitehall, 
* l Q which is fill remaining, as to the 
‘‘ main Body of it J with gnat Care' to 
“ fix a true Meridian Line, and with a 
M large Magnetick Needle, fhewvng tts 
*' Variation from that''Meridian; from 
“ time to time*. And where, give trie 
Ltuf. leave to add, Mr. Bond informs us, that. 
yTftv ^ artatlon was taken A. D. 1663* and 
found to be, June 8. i Q . 22'. 30". Wefts 
And there again, I do not doubt, it wds 
taken, as he informs us, mi June, A* IX 

1 666j 
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An Hiftorical Preface. 

1 666. and found to be i°. 55'. 36". 
and that by ftome of the heft Obfervers of 
that Age : Tho\ alas l the Remains of 
that Noble Concave ft and novo wild and 
batter'd \ with the Brafs generally gone \ 
and no Tidings of that large Magnetick 
Needle, no lefts than Three Feet in Diame¬ 
ter, as the Diameter of the Concave it 
ftelft fill remaining, implies } or of the 
Nicety of theft: Divifions, or of the Ex- 
aBnefs of thofte Contrivances, whereby, 
even in an. Horizontal Situation, the 
Angle was taken nearer than to a Jingle 
Minute, and this in Agreement to Analo¬ 
gy in the foregoing and fmceeditig Obfer- 
vations oft other* alfo. A Lofts the more 
to be lamented, becaufte this Degree oft 
Nicety has been fince fo farforgot, that 
the'Learned will hardly believe it ever 
had been, or ever can be brought to that 
Degree of PetfeBion, which this Cdncave, 
and the Obfervations formerly there made, 
do fuppofte v I hope fome of our curious 
Virtuofo's about the Court will take fare 
to have this noble Monument .of the Cars 
and Accuracy of the^ la ft Age for Magne- 
ftck Experiments of this Kind recovered, 
and put ta> Its original Ufa that we 
may be (ible there to jhew thisk and the 
following Ages, not only the Variation of 
the Horizontal Needle, as beforebut 
alftrihe Inclination vf the Dipping Needle 

< : - »; . ■' ■ • r • 
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yiij An Hlftorical Preface. 

tothe fante-Degree of Accuracy, which the 
la ft Age here 'fbevfd'tb* 'Variation* But 
to leave this Digreffion, and to proceed. ' 
Some time after this, about A. D. 1663, 
jjmgituie p/p fi Bond,' already mentioned, embraced 
the Hypothefis of Moveable Magnetich 
Poles, andfuppos'd them in, or above, 
our Air , and from that Motion of theirs, 
which he efiimated to be Weftward, and 
to make-its Revolution in 600 Tears4 he 
computed a Table of 'the Variation for 
Lbndoi^ from 1663*01715, extant in 
rbihf. Philoibph.Tranfa&ions. Which, tbo'tt 
Tran/aS. agreed welt-enough with the Obfervations 
w°.4o. till the Beginning of this Century, hue 
fence too far difagreed from them } and fo 
haS-difcoveredfobie Error or Defe&imtbat 
Hypothefis on which it was founded: " r -. 

However^ this Notion in general bf 
Moveable Maenetick Poles, has always 
feemed fo probable, or rather necejfary ; 
-ever fince the Variation has been it felf 
found Jtf’Vary, and this after a certain 
regular manner alfo \ that Mr* Philips; 
A P U * before Mr. 'Bond, averted the fame \ and 
imftude (lotted the Revolution to be in 370 Tears, 
found,p. 7, And after hll, our Learned Dr. H^lfey, 
Ptoiof. V> ^° ^ as f af outdone every body updp ibis 
Tmnfait. Subject has determined it to be fo. • O** 
KS. 14S. ' ly he has'thought btmfelf obliged t&vrdd 
the Hypothefis of .two Other fixed Foiest 
and from -thfi' 

Poles, 
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' An Hiftorical Preface. ht 

- Poles, and from thofe 'Only has he bee A 
able to bring this Variation of the Variai- 
fion fo fonte kind of Syfltm, agreeable to 
the Obfervations. He has alfo been obli¬ 
ged to lengthen the Period of the moveable 
Poles Revolution : and> as Mr. Bond had 
enlarged Afr. PhilipsV Number, from 370' 

Tears to 600: So has Dn Halley enlarg'd 
the fante farther from -600 to 700 Tears. 

Take the Sub(lancd of'Dr. Halley No¬ 
tion, which -was the ReJUlt of many and 
accurate Obfervations, in his own Words, 
at they jl and in the Philofophical Tranf- 
adions, N°. 148. ; 

“ Thefe Obfervations, fays the T)oElo+, 

“ plainly demon fir ate the Impossibility of 
“ reconciling thefe Variations by theTheo- 
“ ry of Bond J which is by Two Magne- 
“ tical Poles, and an Axis, inclined to' 

“ the Axis of the Earth. From whenci 
“ it would follow, that under the fame 

Meridian ^ Variation Jhould be in ad 
** Places the fame way. • -■■■ — They may 
“ ferve as a fure Foundation for this 
“ Theory, That the whole Globe of the , 

“ Earth is one great Magnet 3 having 
“ Four Magnetical Poles, or Points of 
“ Attraction: Near each Pole of the 
“ Equator Two ; and that in thofe Part? 

“ of the World which lie near adjacent 
** to any one of thofe Magnetical Poles, 

“ the Needle is governed thereby: the 
( b ) “ neareft 
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x An Hiftcfrical Pref^cei. 

!•* ricafeft PeMbeing al ways predominant 
-‘over the more remote. The farts,of 
f‘ the Earth, wherein tbefe Magneticai 
“ Poles lie, cannot as yet be exaQly de- 
** t emitted, for want of 'Sufficient X&tA to 
“ proceed geometrically.: But, at neat 
“ 4 J Conjetture can reach, I reckon that 
“ Pole, which is at prefent nearefl to 
“ us, lies in, or near t^Metidianj?/' the 
“ Land’s End.England, and netabove 
“ 7 Degrees framthefdlt Atftick, By 
“ Pole ^Variations in all Europe, 
“ and Tartary, and the North Sea, are 
“ principally governed \ tho* with regard 
“ to the other Northern Pole, whofe Si - 
“ tuation is in a Meridian paffing about 
“ the Middle of California, and about 
“ 15 gr. from the North Pole of the* 
“ World. Tp this the Needle has chiefly 
“ refpeEl in all the North America, and 
“ in the Two Oceans on either fide there* 
u of, from the Azores, Wejlwards, to- 
“ Japan,. and farther* The two Southern 
“.Poles are rather farther diflant from 
“ the South Pole of the World } the one > 
“ about 16 deg, therefrom is in a Merid.' 
“ fame 20 deg. to the Weftward of Ma- 
“ gellan’s Streights, or 95 deg. Weft 
** from London. This commands the - 
c * Needle in all the South America, in 
“ Pacifick Sea, and the greatefl Part- 

w <j/ rhe iEthiopick Ocean. The Fourth 

“ 
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* andlaJlVble (eOnis to have the gredtefl 
44 Power y and large]} Dominions of all j 
4t as it is the mojl remote from the Pole 
** of the Wbrld, being little left than 20 
** deg. diflant therefrom In the Meridian 
** which gaffes througlf fioWsnAiz Nova, 
“ dnd' fhe fjland Celebes, about 120 deg. 
'* E slPfrom London. '/Thispole h gre T 
** dontijrarit• in the South * Part of Afnc^, 
in Arabia, and the Red Sea, in Peffia, 
** India, audits I funds £ and all over th,q 
\ IndMtt' Sea, : front the 'Cape of Good 
“ Hope, Eajhvardsy to the middle ofthq 
“ Great South Scby' that divides A(j$ 
u from America. ThTs'fetbis to be the 
<l prefetit Difpofition; of the Magnetica) 
a Virtue throughout the whole Glob? of 
44 the Earth. .. V - Idoxo confidering yhq 
44 Stn0ure of .our Terraqueous Glvfye, 
a the only way to render this Motion, tn- 
** telligime and poffible^ is to fuppofe it 
“ pojfble to turn about the Center of the 
4 * Globe, having its Center of Gravity 
“ fix’d and immoveable- in the famqycora,- 
“ mon Center of the Earth. Ana there 
“ is yet requir'd , that this moving Inter- 
“ nal Sub (lance be loofe, and detach’d, 
u from the External Parts of the Earth 
“ whereon we live. So then the Exter- 
44 nal Parts of the Globe may well 
44 reckoned as the Shell , and the Internal as 
“ ^Nucleus orlnnerGlobe, included 
( b 2 ) ‘ f with- 
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“ . within ours, 'with a fluid Medium be* 
“ tween. Which , having the JaiQeycom* 
mon Center, .and Axis of Diurnal Ro- 
“ tat ion, may turnabout with out Earth 
“ each 2 a Hours. Only thi? Outer 
“ Sphere having , its turbinating Motion 
“ fome fmafl, Matter either fmifjter or 
“ flower than the Internal Ball \ and a 
“ very minute Difference in Ungth of 
<l Time, by many\ Repetition? > becoming 
Y fenfible \ the Internal Parts will by de>- 
grees recede from the External, and, 
“ not keeping pace with one. another,- will 
appear gradually to move either Eaft- 
!“ wards or We (hoards, by the Difference 
of their Motions. So that if this Ex- 
terior Shelf of Earth be a Magnet, 
f* having its Poles at a diftance from the 
Poles of Diurnal Rotation; and if the 
“ Internal Nucleus be likewife a Magnet, 
* l having its Poles in two other Places, 
“ dijlant alfo from the Axis, and thefi 
“ latter , by a gradual and flow Motion, 
“ change their Place in refpeEi of the 
y Eternal \ we may then give a reaflma- 
“ ble Account of the Four Magnetical 
Poles ; as likewife of the Changes of 
y the Needle’s Variations, which, till 
* c now, hath been unattempted. The 
y Period of this Motion being wonderful 
y great , and there being hardly an bun- 
f dred Tears face tbofe Variations have 

** been 
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been duly obfervd, it will be very hard 
“ to bring this Hypothefis to a Calculus. 

“ - The Period; of this Motion ap- 

cc pears, by all Circumjlances , to be of 

“ many Centuries of Years. - We may 

“ with fome reafon conjecture, —that the 
“ whole Period- thereof is performed in 
“ 700 Years, or thereabouts Thus far 
Pr. Hal ley 's own Account. To whofe 
entire Difcourfe in that TranfaBion, and 
the excellent Map of thofe Variations 
publifhed afterwards, I mujl flill refer 
the curious Reader . 

Thus far concerning the gradual Im¬ 
provements made in the Knowledge of the 
Magnetick Horizontal Needle’s Variation, 
and. the Confequences thence dediixible. 
I now proceed to what I mainly intend in 
this Preface, I mean an Accoimt of the 
Invention of the Inclinatory or Dipping- 
Needle } the Obfervations hitherto made 
with it •, and the great Ufes it may be ap¬ 
ply d to : Which are no left than tfoe com- 
pleat Difcovery of the Longitude and La¬ 
titude, both by Sea and Land. 

Now the jir/l Inventor of the Inclina- 
tory^r Dipping-Needle was, without ad 
quejHpn,, an Englilhman, Robert Nor- 
»an by. Name,, a Compafs-maker at Wap- 
ping, in the Suburbs of London, on or 
about A. D.. 1576. as is attefted not on- 
by his qvpn Amount in Ipis Attra^ 

dive. 
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dive, dedicated to Mr. Burrows, avery 
goad Mathematician, and great Saitek at 
that Time \ but at the feme time way at- 
low'd to be his Invention by Mr. Bur- 
Burrows of rows *, as well as by Dr. Gilbert, theFa- 
Variatm, t ^ gr ^ Magnetical Phittfophyjooh after¬ 
ward, in thefe Words: " Thif is that 
Gilbert de “ Robert Norman, that' slulfulSedman, 
f 1 * 8 ”''i* ** ingenious Artificer,' whofirjl found 
' * out the • Inclination of the Magnetick 
“ Needle x ”. Mr. '&ohA alfo ajfvires us, 
about‘a. Century after' this Invention,, 
“ That himfelf fata arc IncTmatoty Needle 
Lmg.fm.it **' of one Dr. Merret’j; which was made 
p* u. by this Robert Norman, A. D» i 57$. 
“ and which he fitted up for the DoBor's 
“ Ufe". Take the Hifiory of this Origin 
nat_ Invention in Mr. Norman** own 
Words, which you will meet with in the 
Hid Chapter of that New Attraftive : 
which is added at the End of thefe Papers . 

Having, fays be, made many arid divers 
compares, and u(ing alwaies ro finifo and 
end them before I touched the needle, i 
found continually, that after I had touched 
the y rons with theStone,that prefently the 
north point thereof would bend- or Des 
dine, downwards under the Horizon in 
fome quantitie: infomiich that to the 
Flie of the Compare, -whidh before was 
made equall, IwasfttH conftrained 

to 
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to put fome fmall pecce of waxe in the 
South part thereof, to counterpoile this 
Declining, and to make it equall againe. 

Which effect hauing many times palled 
my hands without any great regard 
thereunto, asignorahtof any fuoh pro- 
pertie in the Stone, and not before having 
heard.nor read of any fuch matter: It 
chaunced at length that there came to my 
hands an Inftrument to bee made, with a 
Needleof fixe inches long, which needle 
after 1 had pollilhed, cut off at juft 
length, and made it to ftand level! upon 
the pinne, fo that nothing relied but 
only the touching of it with the Stone : 
when I had touched the fame, prefentiy 
the North parte thexeoi Declined downe, 
in fuch fort, that being conltrayned to 
cut away fome of that part, to make it 
equal again, in the end 1 cut it too Ihort, 
and fo Spoiled the needle wherein 1 had 
taken fo much paynes* 

Hereby beeing ftroken into fome chol- 
ler, 1 applyed my felf to feeke further 
into thi9 effe&, and making certayne 
learned.and expert men (my friends) ac¬ 
quainted in this matter, they advifed me 
to frame fome Inftrument, to make fomei 
exaft :tryall, how much the. Needle 
touched with the Stone would Decline, 
or what greateft Angle it would make 
with the Plaine of the Horizon* Thus , 
far Mr. Norman* But 


xv 
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Bui what is here chiefly remarkable: ai 
to us, is the ex aft Quantity of the Incli¬ 
nation of thisNeedle at London then, A.D* 
1576. noted here by Mr. Norman, about 
. , 71 0 . 50'. as alfo the- like exaft Quantity 

VtwM- of the Variation 'there about the fame 
trail, c. 4, time, noted by himfelf and by his Friend 
Burrows’* ™d Patron Mr. Burrows, 11 °. 1 Eajl- 

Variation, ward. Which ObfervAtions of thofe two 
c * 3 > 7 > 9 * Angles are, for certain , the oldefl and be ft 
now extant in the World: And which I 
take to be Original Standards for the In¬ 
clination and Variation of Magnetick 
Needles, with their federal Variations i 
in all future Ages \ as .the Lunar Eclip- 
fes, noted at Babylon^ the ancient 
Chaldeans, ate -Original Standards for 
the Periods and Motions of the Sun and 
Moon, with their feveral Inequalities, for 
all future Ages. Nor will thefe Obfer¬ 
vations of the Inclination and Variation 
be perhaps hereafter of lefs Ufe in Navi¬ 
gation, than the other have ever been in 
Aftronomy. 

Nor may we pafs over another Notiort 
advanc'd by Mr. Burrows at that time ; 
Variation, viz. That the Magnetick Poles of the 
c * ** Earth were different from the Poles of the 
Equator: Whofe Diflance he alfo endea¬ 
voured to find } with good Stull as to the 
Matbematick Part, but with ill Succefs in 
the Practice. His Data being too uncer- 

tain f 
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tain, and the Poles mutable \ neither of 
which • he was then acquainted with. • 
However, had the fucceeding Ages but ad¬ 
her'd to M r ‘ Burrows’* Opinion, that thh 
Poles of the Terreftrial Magnet were differ¬ 
ent from the Poles of the Earth, and by 
confequehce their Equator and Parallels 
different from the Earth's Equator and 
Parallels , they had hardly fo general(p 
confin'd their Thoughts to the difcovery 
of the Latitude by the Inclinatory Needle , 
as the contrary Mifiake oblig'd them to do: 

But might probably have thought of dif- 
covering the Longitude thereby alfo. Thd 
indeed the .weak and precarious Methods 
made ufe of by Dr. Gilbert, Dr. Ridley,- Gilbert,; 
Mr. Bond, and many others, after the 
Days.of. Mr. Norman W Mr. Burrows, magnlU 
for that Difcovery of even the Latitude Motions, 
by this Needle a thing fo eafy in it felff 
had they gone by Obfervations and Fa&s, Bond scd> 
inflead of Notions and Hypothefes, give **’ 
one but a fmall Opinion of their Capaci¬ 
ties for the Difcovery of the LOngitiide 
thereby. Which, tho' in its oivn Nature 
very fit for fuch a Purpofe , yet re¬ 
quiring more and nicer Obfervations than 
the other, *tis no great Wonder the Dif¬ 
covery of the Longitude efcaped their 
Notice at that Time. Cabeus indeed at cabeus, 
Ferrara, did wijh he could try the Angle “JJ?* 
of Dip on a Terrella or Spherical Load- 
1 (O' fione j 
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flone, but 'wanted one fujficient. for hi .r 
Purpofe. He alfo endeavour'd to procurd 
fiElual Obfervations of that Dip at Sea, 
in a Southern Voyage } but the Perfbn em¬ 
ployed dying before his return, hb gdt but 
a very imperfeEl Account thereof About 
A. D. 1608, Mr. Hudfott, 'a famous 
Sailor, and Difcoverer of unknown Coun¬ 
tries, from whom Hudfon’i Bay takes 
its Name, failed towards the Pole, be¬ 
yond the North Cape: and todk With 
him a good Inclinatory Needle j with 
which he made feverdl highly valuable 
Obfervations of the Angle of Inclination, 
from the Latitude of 6i Q . i 1'. to that 
cf 75 0 . 22', or from 79 of fitch Inclina¬ 
tion then , to 895. and fo ahnojl to ' the 
then Northern Magnetick Pole it felfi 
Which Obfervations roe meet with in Vol. 
III. of Purchase Pilgrim, or ColleBion 
of fuch Voyages } and which are of thb 
greatefl Confequence to my prefect De- 
fign. About the fame Time Mr. Henry 
Philips, in his Seaman’* Calendar, as 
is already mentioned, approved of mo¬ 
veable Magnetick Poles *, and computed 
their Period to be in 370 Tears. 

After him, tho* not very long, Mr. Hen¬ 
ry Bond, Sen. a Teacher of Naviga¬ 
tion in Ratcliff, near London, began 
to entertain Thoughts of Magnetick mo¬ 
veable Poles , placed above the Earth , 

and 
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find revolving in 600 Tears, of which R]( ji ey 
before. He alfo, after Nautonier and pref. Hook; 
Linton, wJbo/e Books I have not feen, en- 
tertained Thoughts of difcovering the 483. 
Longitude by the Knowledge of their 
Pojition and Motion, and by the Confe- 
quent Angles of Inclination of the Dip¬ 
ping Needle, in the feveral Parts of the 
World. He firjl wrote, as himfelf tells 
us, in his Seaman’* Kalendar, publified Long-found, 
about A. D. 1645. “ That, without P- ? 

“ Doubt, the Longitude would be found 
w by the Obfervation of fomething belovp 
the Moon? He afterwards, A. D. 1676. 
publifbed a diftintt Treatife in \to, inti¬ 
tuled, The Longitude found: which has 
King Charles II. Royal Privilege before 
it : and which , as the Book it felf in¬ 
forms us, was examined by Six of the 
tnojl competent Judges about the Court at 
that Time. Who then feemed to hope 
that Mr. Bond had fame great Secret, 
and would difcover the Longitude. How¬ 
ever, Mr. Bond gives us not in that 
Book, any particular Account of the Fafis 
be went upon, as to the Inclination of the 
Dipping Needier there being, that I re¬ 
member, but two fuch Obfervations fet 
down in all his Book: the one in the Eaft, ^ h , 8| < 
and the other in the Weft-Indies: Toge-1 9. &e. 1 , 
ther with the Inclination at London, to 
be coUeBcd from the pointing of that 
V ( c 2 ) Needle 
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Needle in his Scheme thereof. Nor does 
he give us any particular Rules or Exam¬ 
ples of the Manner how he would difco- 
'ver the Longitude by that Needle. Nay, 
•when, on the Reverfe, he attempted to find 
that Inclination from the Longitude gi¬ 
ven , he built upon fuch precarious and 
' inconfiftent Hypotheses, as real Falls^ 
and withal made fuch Mi (lakes in bib 
Trigonometrical Calculations } (which 

were foon demon(Irated to be fuch by Mr. 
Blackborough,; in his Longitude not 
found *,) that ’tis a IVonder the Publick 
took fo much Notice of it. ■ Thd > it was 
indeed great Pity , that when fo noble a 
Thought was flirted for the Difcovery 
of the Longitude', and fo fair anOccafion 
given, for confidering the entire magne- 
■tick Power, 'the truly Learned did not bet¬ 
ter examine into'that Matter, and r caufe 
more authentick Obfervations of the In¬ 
clination of the Lipping Needle to - be 
made for that Purpofe : but left all to 
(land or fall by Mr. Bond’j own Hypothe¬ 
sis and Calculations. The Confequence 
df this great Difappointrrient feems to 
have been, at lea ft with us, an almojl 
'■ intire Dijbfe of Dipping Needles everfined: 
as will appear in the following Hijlory. 

' Colonel Windham, a very curious 
‘ and inquifitive Gentleman, indeedf did 
both inf and ever fince the Days of Mr. 

‘ 1 Bond, 
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Bond, cultivate this magnetick Van of 
Philofophy *, and particularly made \con- 
fiderable JJfe of the Dipping Needier, 
both by Sea and Land: from whofe Ob - 
fervations made about A. D. 1672-. 
pith the Allowance of the Increafe fines 
that Time , I have determined the Dip 
at Salisbury in my little Map prefixed to 
this Treatife : and frdin whofe other 
Ob fervations, made at Sea , and on the 
French Coafi , I would willingly have de¬ 
termined the like Dip at thofe Places alfo, 
could he have recovered the Papers where- 
fin they were fet down.' But they being 
mot yet found, I could not do it. That 
■great Mathematician and Philofopher alfo 
Monf. Fatio, juft'now affures me, that 
the Honourable Mr. Boyle had a Tet- 
rella, and a little Inclinatory Needle , 
both which he lent him , above Thirty . - 
"Pears ago. That he tried a great Number 
of Experiments with them , and that they 
,were confonant to what I have tried 
fmce my felf. He alfo intimates , that 
■He was fenfible that fome life might be 
1 made of this Dipping Needle , in order 
to difcover the Longitude ytho' he freely 
acknowledges , that “ My Theory of tht 

Properties of Magpetifra, befide the 
“ aftual Obfervations, has a Degree of. 
f * Ripenefs and Simplicity, ' which he 
t* knew nothing of. 

'• •' A. D. 
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A* £). j: 700, jQr. Halley went trf Sea, 
on purpofe to eompleat his. Qbfervations 
of #<j Variation, with an Horizontal 
Needle only* Whereas if he had taken a 
largo 'and good Dipping-Needle with hnq 
•aljeat the fame time , and had okferv'd, 
&ith jequal ExaElnefs, the Inglinatibn, as 
fh'e Vamiiop, it was next to impoffikle be • 
ffindd have, miffed of difcovering the Lorn- 
gitude therely r as will appear in the Se¬ 
quel, The very fame Tear did our groat 
Mftronmer of Wanftead, the Reverend 
Mr* Pound, - in Company with Mr. James 
Curiniogham,. take a Voyage to China 
and maft part of the way. they made Ok- 
fervatlons of the Inclination by a Dipping- 
Needle wmeh they bad with them : Which 
Qbferudtiutos have been publifbed , from 
Mr. Cunningham’* Journal, in the Phi- 
stafophieal Txaqfedions. But, by what 
hard Tate I know not , their Dipping.- 
Needle proud fo bad, and the Qbferuor 
time fo dif agreeable, the one to the ether, 
•and rnoft of them fo different from the 
Analogy of all other fuch Obfervations, m 
or near the fame Seas, that , excepting 
thegroft general' Correfpondeuce, of afford¬ 
ing an horizontal. Situation fomewhat be¬ 
yond the Equator ^ the Increafe of that 
Dip Southwards. and. the Return to the 
■Horizontal jSiijjfltfon near the Wefterb 
of China, in which all Neediest on- 

fpin. 
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fpire, lio particular Degrees of inclination 
dan be at all depended on in this whole 
ColleBion. 

A, D. 1706, Pere Noel, of the So¬ 
ciety o/Jefus, when he failed from Lisbon 
to the Eaft Indies, as a Miffiohary, had 
along with him a good Inclinatoty Needle } 
and all the way made accurate Qbfervn - 
tions of the Angle of Inclination , as far 
as Fort St. George : Which, with many 
other curious ObferVations, and an Hypo - 
thefts of his own with refpebl to Two 
irtrge Magnets he fuppofed to be within 
the Earth , he pub lifted at Prague in Bo¬ 
hemia fome time afterward. And indeed' 
/ ejteem this to be the principal Set of In¬ 
clinatory Obfervations that l have yet 
feen *, efpecially as they appear to have 
been carefully made , and with a good In - 
fltument , and to contain the true Dip over 
fo large a Part of the World * 

A little after this , about A. D. 1708, 
Monfieur Feuillee, a very curious and oh- 
ftrving P erf on, when he was got beyond 
South America, to Lima in Peru, pro¬ 
cur'd himfelf a good Dipping-Needle 
there : and therewith obferv'd the Incli¬ 
nation, with great Care and ExaBnefs , 
from 13 0 . to 36°. 0/South Latitude j or 
from i8°. of Dip to 55 0 . 

The Knowledge ofthefe lafl Obfervations, 
I owe to that curious and diligent Natu- 
‘ ralijl 
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ralijl and Mathematician , Samuel Moli- 
neax, Efq,who had them colleSed out of 
Morifieur Feuillee’j decount of that Voy¬ 
age: Whoalfo the firjl of all thereupon in- 
timated his Hopes to me, that by fuch Ob- 
fervations of the Variation and Dip com¬ 
par'd together, the Longitude mould, one 
time or other, be fomeway difcovered j 
tho' at that time I had not the leafi 
Thoughts of any fuch thing. 

Hitherto therefore, or till about the lat¬ 
ter End of the Tear 1718, I had no No¬ 
tions of difeovering the Longitude by the 
Way now propos’d r . Nor was it poffible I 
Jbould have, fmee I did not then diflinttly 
know what a Dipping-Needle was : nor 
indeed do I remember that, before That 
Time, I had ever feen fuch an Inflrument 
in my Life. But the Occafion which turned 
my Thoughts this way, was as follows z 
About the Middle of November, A: D. 
1718, came to me one Mr. Eberhard, d 
German, born at Ilteben in Saxony, the 
very Town where L>uther was himfelf 
born \ who pretended to have a Method 
for difeovering the Longitude by the Dip¬ 
ping-Needle j which he had been feveral 
Months propofmg to the other Mathema¬ 
ticians andVirtuofo's in Town j tho * witb- 
\ out being able to fatisfy any of them, that 
he bad made any fuch Difcovery . Jjpoh 
my Examination into his Method , which 
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at firft I thought might admit of fome 
My fiery, which he conceal'd } I found at 
laft , when he pent me Pere NoeEr Book, 
it was little more than that Author's Hy- 
pothefis, already mentioned, of Two In¬ 
ternal Loadjlones, and the Imitation there¬ 
of by the Infertion of fmall Loadflones 
under Maps, and within Terreftrial Globes: 

With fome hopes he had, that Nature 
would afford a. fort of Magnetick Needle, 
which fimdd point Edft andVieft, as the 
ordinary ones pointed North and South., 

While yet he confeffed he did not know 
that there was fuch a Power in Nature t 
as moft certainly there is not : And yet 
without fuch a Power, ali bis Expecta¬ 
tions mu ft come to nothing. , 

Being thus difappointed in Mr. Eber- 
hard’j Propofal of difcovering tbe Longi¬ 
tude., I could not, however, forbear to 
think of this , to me, wholly new Injlm- 
rrient, the Dipping-Needle it felf: Nor 
did I knoxv but it might poffiHy be applied 
to this Purpofe, if well under flood. 
Whereupon I had a ftrong Inclination to 
fee a real Dipping-Needle , and to try fome 
Experiments therewith: For thofe that 
Mr. Eberhard hadJbewed me were fo very 
fmall, that they were entirely unfit for 
Philofophical Experiments. Nor did I 
well under ft and, by what I faw there, 
even the common Nature or Ufe of fuch 
(d) dn 
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an In fir invent. Accordingly, to fatisfy 
toy Cnriofity, I foon enquired for fuch an 
bifirument, anil found that ColonelWmA- 
Hatn had one, tho* it iveiffmall \ which 
upon my Application he readily lent me j 
and as readily fjew'd me the way of ufing 
it: He inform'd me alfo 1 what Obferva- 
tions he had made by a larger Infmment 
of that Kind j how the Dip stood when 
he was young ; and how niitch it had in- 
creas'd In hisTime : For which, and other 
the like Kindnejfes ever fnce, I and 
the Public k are greatly obliged to him. 
for as foon ' as. I had got this Dipping- 
Needle, I began to try fome Experiments 
with it: Which tho* they immediately 
Jhewed that' Mr. Ebcrhar^’j Hopes were 
ill grounded, yet feemed to promife fome- 
what confiderable this way , could a pra¬ 
cticable Method of Application be hit upon. 

Now as I was mufing of this Matter , 
and when I could think of no other way , 
Dr. Halley^ Map of the Variation , al¬ 
ready mentioned , came very feafofihbly to 
my mind : And I conjidered, thqi by fuch 
an inartificial way of deferibing the Curve 
fines of equal Variation , how irregular 
foever, upon a Map , he had already given 
fome Help for the Difcovery of the Lon¬ 
gitude, at leaf near the Cape of Good 
Hope : tho' the Quicknefs of the Muta¬ 
tion of thofe Lines , and their different 

' Pcji- 

i T-* * 
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Tpfition in the ttjl jf the World, rendred 
tlqot Method ef fkett life there, and al¬ 
most wholly - ufilefs elfewhere. When 
therefore' l confidered, that; the Lines of 
equal DipCoUld hardly be more irregular 
than thofe of the Variation ; and wellleneip 
that their Mutation was a \ great. deal 
fewer y.ttnd'that tfiefe migkt. probably bjt 
\ufeful over all dbe World j I' conceived 
great hopes, ■ that (nU way of , Application 
of"the Fower before.m.might very proba- 
Mly difcmet the Longitude. And front 
this Tim, arid'Mot before* do I properly 
date . this my Difcovety. But then , in 
\ what, manner^ l-immediately laid the Bro- 
pofal before: the Gommiffioners appointed 
by Parliamentfor the.Longitude^ what 
diligent, but ufually fruitlefs,: Searches'! 

: wade both here, and in France, for more 
goad JMcHnatory Obfarqatkm i what 
.Charges!.habe been . nQ and .Difficulties l 
have met with .* in tbf/MUhqnicel fart! 

. of making and ufihg thiy lnfirument ; 

: what other Difcour.agements I met with 5 
or whop Affiftaricef and' Encouragements 
I have hitherto had *, efpedally, from the 
Eight Honourable the Lord Pailley, and _ 
the free XJfe of his Loadflones j and from 
Col. Windham’j Informations , and former 
Experiments : What Magnetical Trials I 
have mf felf fir ft made, and afterward 
exhibited, before the f eft andmojl compe- 
- i . (. d-2 ) tent 
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tent Judges -, and this in order to firing 
both tbisTheorfandPfa 8 i.ee to Perfe&ion*-, 
it may not , perhaps, fie proper here minute¬ 
ly to relate: any fartherI mean , than 
'the following Papers, which contain the 
' Succefs and Refult of the whole, will in¬ 
form the Reader. In the mean time, I 
hope the whole Sailing World -will receive 
no little Benefit by thefe my Labours - r and 
that the Publick will not, in any Uatiott, 

■ deny me thofe Rewards, which have been 
on purpofe fet apart for fo ufeful a Difco- 
' very. I fall end this Hiflorical Preface, 
'in the Words which my'dear Friend, 
Mr. Humphry Ditton , fmcedeeeaf d, and 
wf fify ufed on a kb Occafon formerly. 

“I conclude all with my hearty Wijbes, 
** as a Man, that this my Vefign may 
“ tend to the common Benefit ^Mankind: 
“ as a Briton, that it may tend parthu- 
“ larly to the Honour and Advantage of 
'< “ this my Native Country : and as a 
tc Chriftian j that it may tend to the Pro - 
“ pagation of our Holy Religion, in its 
“ Original Purity, throughout the 
“ World. 


London, FcU 26, 


MM 


Will Whifton. 
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The L on git u d e wd l^ M 
t i t u d e found by the 
I N C L I N A T O R Y or D 1 P- 
PI NG N EEDLE/' 


D E F I X I T l O N. 


j ( 



N Inclinatory or Dipping Needle, 
is af long and ftrait piece of Steely 
every way equally pois’d upon its 
Center, and afterwards touch’d 
, with a Loadffione $ but fo con¬ 
triv’d, as not to play on the Point of a Piii, 
as does the common Horizontal Needle 5 but 
to Swing in a Vertical Plain, about an Axis, 
parallel to the Horizon f and this in order to 
difcover the exaft Tendency of the Power of 
Magnetifiri. 

' N.B. 
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N. B. As to the Sort of Iron or Steel which 
is belt for Magtiptical Needles, Dr. Ttidlcy gives 
us Direction in thefc Words, which I fuppofe 
’are ‘-agreeable to Experience. 

and Wires of Steel, 
“ heated to an height, and redu- 
“ ced back to a blewilh Colour, will receive 

a ftronger Touph,; andj retain k tfen. tithes 
“longer,, than Iron will, howfoever it be 
** Hardened : ydflron i£bfe& F6r Caps placed 
“ near the Stone. r . ” f , r • i 

N. B. If yduJ Would haVe- a Sreng*Touch, 
which (hould not be lafting, it may be belt 
foraetimes to touch the Needle .yrith the Cap Qjr 
Armature of the Load done j but if y ou defife 
a ftrong and durable.Topcb, you- mud, by all 
means, touch it oft the Stone It felf/atnd that as 
near as may be to the Poles thereof*, the North 
^nd of the Needle on- the.iJtwf&iPole, and the 
South End on the North Pole ? and that a da¬ 
rken or twenty times together: Xho’ as ‘to this 
•Repetition of the Touch, yrhich is every where 
.now fo fxeduent, hear Dr. [ Gilbert, under lire 
following Note. - " * 

• 1 • ;.: .. 

N. B. Dr. Gilbert’s Dire&ionior touching of 
^Needles is this: 1 “ When you would touch a 
“ Needle .With, the Load done, you are to be- 
“ gin at the Middle of the Needle, and draw 
*® it to the End of it: And towards the End, 

•• rnn- 
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! continue tlfet Touch gently, - or: by a tender 
Application- for fotoe time y Idxteon for one 
*t gr two MinQtes e£&n Hoilrr Bi^t do not re- 
«*■ itofSte the'Motiod tfrom thk Middle, to the 
find- (as'^e Cuftotn isi')-vfcr,thereby its 
*.dire&iv 6 fe^dr 4 & perverted*. -Li-HL c* 17. 


'■> fO\i 

L„::ciJr 




'TJ.A-ii 3-iJ ni rioiri .v '.0 : , ..wn:,V. .y.. . 

I. The true Tendency of the North or 
^a^find tffeWby^Magtietick Nfeedle^ is hot 
adl-tOv^td^b Rfece in the Horizon whi* 
ttteJttte t Ho»rifcrft&l Needle pdintv hut toward* 
an6d^f ^ite^ 4 y> urtder it, in the feme Vet- 
add lift different Degreesunderit, in 
^^tent’Agei rfhd Countries.* ExvGr. At 
ZUlhdon ’this Tendency is now of the North 
fitid Of the oodirhon-Needle, about 73°,4$' beloW 
the Horizon. Whereas A. D. 1576, when this 
Property was fir ft difcovered, it was about 
•f$ ot.’yoV a9 *Mr. Norman affures ns y in his 
Hk*ytotoUto 6 \ which i have added-at thfe 
ithdbfthisPSpef, ' : 


"* This Observation is alfo manifeft in-aft 

i; j;f ^tyils of common, Magnetick- Needles4 

-i .''t Which though exactly pois’d in an Hori- 

zontal- ^fition, before they. are. touch’d 

with the,Loadftone; do yet, after that 

1 ; - ■ w ipnuch^ f tend towards this Dire&ion ,* And 

' > When contriv’d fo as to fwing in that Ver- 

r ly* tfcal Plain, Will never, reft ini'any. other 

< v ? ^unf ' . ' : ■* • Pofidon, 

* 
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, - Pofitioir,' without fome other Force to 
counterbalance that , Tendency. -And 
indeed, by . this Alteration of the ; Equu 
librium of Horizontal Needles, upon fhe 
Touch, it was, that . Mr. 

pine firft difcovered and taafle the. Rip* 

' " pins-Needle j in or about A. D. 1576, as 
himfelf informs us . in hi§> forementioned 
jfeu, Attrattive : of which in the Preface. 

? .ft This Lme; of the: ^dkVT^enby « 
therefore* *ci 5be tonfidered, whbn we treat- of 
«he Power! qf Magnetite,: very Tame 

Manner ais is die Line of 0ireftion^toyr%r4? the 
£arth , s Center, when we treat <df the Power 
of Gravity-- This Magnetic* Power appear, 
ine to be equally conftaot and uniform in thS 
Diredion, as is the Power of Gravity wtfce 
other. 

Ill The Angle of Dip, or Inclination be¬ 
low the Horizon, is then, only the true ope, of 
the lead of all •, and the Angle of the^feedlf 
from the Nadir the greateft} when the Plain of 
the Needle’s Ofcillatiohs is dnre&ly along.tbe 
Magnetick Meridian, orwhen*be Interfeftion 
afthe Plain with the Horizon i? th^triie Va¬ 
riation of the Needle in that ,PJa?e. 

IV. When that Plain is at rigjit Angles with 
die former, or in the Magnetick Eajl and 

this Angle of. Dip or foclinawoQ .9 \ n p c 
\ ~ Angle j 
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AogU \ and the Needle does not at all afcend - 
firoro the Nadir. 

CbtoUarjk When therefore die Dipping. 
Needle wands exa&ly perpendicular to the 
Horizon, the Interfedion of that Plain with 
the Horizon, makes an Angle with the true 
fty? a»d w# Litre, equal tq the Variation of 
the Needle at that Place. * 

> - 

B. Becsufe, as we (hall lee hereafter, 
the Alteration of the Afcent of the Needle is 
apcording to the Degrees on the Line of Sines *, 
which at firft differ very much, but at laft 
exceeding little > this Angle of the Variation 
i$ difeover’d beff by the Dipping Needle, in 
this Petition of ks Plain, and not in that along 
the Magnetic^ Meridian. 

& B. If the Plain of the, Needle therefore 
be hut within Three, Four, oc even Five De¬ 
grees of the Magnetick Meridian, the Angle 
pf Inclination will he almoft as exad as if it 
Were jnsrfedly along that line. The Reafon 
h obvious s For the Siqe of 85° differing from 
that of 90* not quite the 250th Part of the 
Radius \ this Difference can hardly ever 
pom to more than one Third of a Degree, or 
3 q', and with u$ never comes to more than 
4/, And the §ine, of 87° j differing from that 
qf po 9 , nqt quite the 1000th Part of the 
KadiUSi qr hut QOS Quarter of the former Dif- 

B . ferencq. 
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ference, this Error can hardly ever come to 
more than 5', and with us never come$ to 
more than 1. Which Thing is of great Ad¬ 
vantage for Pra&ice, in finding the true Angle 
of Inclination with Dipping Needles : Though 
it has not indeed any Place in the finding the 
Angle equal to the Variation ^ which admits of 
no fuch Allowance for Inaccurrcy as is here 
mentioned. 

V. Great Exadnefs is neceflary in the Poife 
and Situation of the Dipping Needle j viz. 
that it be equally ballanced when either Edge 
is upward, that its Plain be exa&ly Vertical, 
or Perpendicular to the Horizon: And that 
the Beginning of the Divifions be perpendi¬ 
cularly under the Axis of Motion j which, 
in fmall Needles, are beft provided for by 
a large circular Pedeftal, with three Screws j 
and thofe adjusted by a Spirit Level, whofe 
Plain is parallel to the Horizon. By which 
means, the Angles of Inclination will be equal, 
if either Side of the Inftrument be turned 
Eaflw/trd: which other wife will not happen, 

, N. B. Long Needles which will turn, in 
forae degree, with the 120th or 130th Part of 
a Grain, and will Hand in a perfeft Equilibri¬ 
um both horizontally and perpendicularly, will 
yet do fo in no oblique Situation whatfoever. 
This is certain in fad ; and plainly arifes from 
a final) and ufually unperceiv’d Bending of the 
Needle, which makes the Center of Gravity a 
very final! matter different from the Center of 

Motion, 
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Motion, as Monf. Fatio fuggefted to me. We 
muft therefore corred this Inequality before we 
touch or ufe fuch Needles: Which is ealily done 
by a fmall Poife of Brafs circular Wire, or any 
like fmall Weight, placed on the lower Part of 
the Needle' and to be remov’d higher and 
lower, as Experience lhall dired. For if you 
thus ballance this Power, the lame Poife on a 
due Removal to its correfpondent Mark on the 
Needle, will ferve for all other Inclinations. 
Thus my longer Needle of Four Feet was bal- 
lanc’d by a Poife of i L 77 Grains, and the 
other of Three Feet n j Inches by 2 L 44 
Grains, * 

N. B. The Want of the diftind Knowledge 
of this Inequality, and of providing for its 
Poife, has rendred moft of our Obfervations 
hitherto inaccurate, and the Angle of Inclina¬ 
tion has been dated too fmall. Accordingly 
the Dip at London , which by my former 
Needles of one Foot long, unpois’d, was only 
73° |, is in reality by thefe of four Foot pois’d, 
75 e* Nay, thefe laft, when unpois’d, differ 
from themfelves when pois’d not lefs than 30 
degrees ^ and make the Dip at London lefs than 45. 

Corollary. Hence all Dipping Needles that 
pretend to Exadnefs, and that are to belong to 
the lame Sea Chart, ought to be nicely ad- 
jufted to the fame Standard, both as to the Ac¬ 
curacy of their Poife, and Quantity of Dip at 
one certain Place *, otherwife they will grofsly 
deceive the Obfcrvers. 

B 2 LEM • 
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L E M M AT A: 

Or frefaviUry Propositions; 
Wherein the Lam of Magnitififi are 
difcavered. 

I.nr HE Loadftone Eas both art AtttaBrct, 
A an d a Dfreffwe Power united together: 
While Iron, touch'd by a Loadftone, has the 
Attra 8 ive t bat little or no TfireEfive Power at 
all. I mean, that the Loadftone not only at- 
traBs Needles, or Filings of Steel j but ahtth 
them to certain different Angles with refpeft tb 
its own Surface and Axis. While Iron, 
touch'd therewith^ does little or nothing mode 
than attraft them ; and ftill foffers them to he 
along, or ftand perpendicular to its Surface and 
Edges m all Places, without any fuch facial 
Direction. 

This is a Matter of Experiment, and appears 
to be fo upon Trial. 

W. B. Neither the ftronzeft, nor the Inrgeft 
Loadftones give a better DircdHve Touch to 
Needles, than thofe of a more ordinary Virtue 
and Bignefs} as 1 have found upon Trial: The 
Quicknefs of the ufual Vibrations not having 
been fenfibly altered by fuch Loadftones. 
And Monf. ratio aflures me, he has formerly 
experienc’d the fame thing. Colonel Windham 
alfo has himfelf obferv’d this, w That all Load- 
“ ftones have two Qualities, viz. an Attrt- 
* 4 • . “ ftive 
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* &'m and a Drafting Quality 4 neither of 
«* which depend on, or am an Argument of 
*♦ the Strength of the other. 

W, &. The Attta&ive Pewfer of Loadftones 
and of Iron, will greatly inemafe or diimnifh the 
Weight of Needles upon the Balia nee *, nay, 
will overcome that Weight* and fopport other 
additional Weights alfo i while the Dire&ivg 
Power Teems to have much fmalter Effeft. I 
(ay only fittalkr Effeft, not none at all, as 
Mr. Woman, Gajfendot, with M&- 
fimut, and, as k Teems, Dr. Gtt- 
hurt alfo founds For they affira fifeS. op. 
us, that, upon the nkeft Trials Tom. iL 
they could make* a Needle weigh’d d* 
neither more nor left after it was Magtew* m. 
touch’d with the Loadftone* than *• 
it did before. But this was only becanfe their 
Needles were too finall to find that Difference 
of Weight. For as to my own exafter Trials, 
nay longer Needle of Four Foot, which weigh¬ 
ed before 4584* Grains •, being prefently weigh¬ 
ed again, after the Touch, with the fame 
Scales and Weights, weighed Two Grams lefs 
than it did juft before ^ and my.fhortet of 3 
Feet 111 Inches, which weighed before 4015 
Grains, weighed afterwards a 1 Grains left: 
Contrary to all our Expectations. Another 
Needle alfo of 14792 5 Grains, and 8 Foot long, 
which I tried afterwards, loft 2 \ Grains j and 
one (till much heavier of 65726 Grains Weight, 
and j \Foot long* loft no lefs than 14 Grains. 

Th 
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The Fad is evident *, the Needles having been 
weighed both before and after with the fame 
Weights, by our very accurate and skilful Ope¬ 
rator Mr. Haukjbee. But as for the Caufe of 
this Diminution of Weight, I leave it to the 
further Confideration of the Inquifitive $ tho’ 
my own Conjedure, as to this matter, will 
appear under the next Note but one. 

N. B. Perhaps Iron is almoft wholly made 
up of the Attractive Particlesy and the Load¬ 
ftone of both the Attractive and Directive com¬ 
pounded together j and probably mixed with 
other heterogeneous Matter alfo: It having ne¬ 
ver been purged by the Fire, as Iron has been. 
And perhaps hence it comes to pafs, that Iron, 
after it is touch’d by a Loadftone, and its Vir¬ 
tue excited, will lift up fo much greater 
Weights than tlie Loadftone it felf, which 
touched it \ nay will, upon Contad, take 
away Needles or Filings of Steel from the fame 
Loadftone *, as is well known in Magneticks. * 

N. B. The Quantity and Diredion of Map 
netick Powers communicated to Needles, is not 
properly, after fuch its Communication, owing 
to the Magnet which gave the Touch, but to 
-the Goodnefs of the Steel that received it •, and 
to the Strength and Pofition of the Terreftrial 
Loadftone, whofe Influence alone thefe Needles 
are afterward fubjed to, and direded by. So 
that all fuch good Needles move with the fame 
Strength, and point to the fame Angle, what 
good Ltoadftones focver they were excited by* 
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as we have in part already noted. Nor does the 
Touch feem to do . much more in Magnetick 
than Friftion inEleftrical Cafes j I mean, rub 
off fome obftruding Particles that adhere to the 
inward and outward Surfaces of the Steel, and 
open the Pores of the Bodies touch’d, and fo 
make way for the Entrance and Exit of fuch 
Effluvia, as occafion or affift the Powers we are 
now fpeaking of. 

N. B. The DireBive Power of Loadftones 
feems not to be Immechanical, as Gravity is; 
but Mechanical, and deriv’d from Magnetick 
Effluvia i circulating continually round the 
Loadftone: Of which Circulation there feem 
to be very evident Indications in Magnetick Ex¬ 
periments ; tho* it muft be confelfed, the Mag¬ 
netick Effluvia themfelves have never yet been 
fendred fenfible, as the Elefrrick Effluvia begin 
to be. However, as to the AttraBive Power, 
it feems to me as perfedly immechanical as 
Gravity it felf j of which more hereafter. 

■ N. B. No natural Bodies whatfoever are 
found to hinder, or divert, or retard the Mag¬ 
netick Effluvia, but Iron or Steel: which frill 
turn the fame Lengthways, and receive their 
Power from them. • .' 

II. The Abfolute Attraftive Power of diffe¬ 
rent Armed Loadftones to fupport Weights, is, 
ceteris paribus , according to the Quantity,*not 
of their Diameters or Solidities, but of the 
Surfaces of the Loadftones, or in the duplicate 
Proportion of their Diameters. 

This 
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Thftfropofofon h*S wy lately 4 $r 
covered by the Right Honourably the Unt 
Haiflefr the great Revivor and Encourage* of tht 
Knowledge of Mtgnerifw among us s Who up® 
oo this Principle alfe has fo for improv'd tht 
Attraftive» Power of hft heft TtnvU#, or Sphe¬ 
rical Egadftone, of i \ inches Pfometet^ rim 
wher^s it would foppo* little more than *4 
Pounds when his Lordfhip bought it j it now 
fopporn about oa Pounds* Nor is it any great 
Wonder, that a P-ower which aft* chiefly oa 
the Surfaces of Loadftenes, #nd of iron, mould 
ftiil aft in Proportion to thole Surfaces, 

HI The equal Power of good Loadftooes 
unarmed, not fenflWy unequalio Strength, fo 
milar in Figure and Pofttion, hut .unequal in 
Magnitude, is fotnetiroes a little greater. Cower* 
time* a little left, than that of their Swift* 
Diameter 

This ft a Matter of Experiment j and l have 
found.« fo open feveral Trials, Only the Dif* 
fieulty ft fo great fo determfofog when quite 
different Eosdftones, or indeed different Pam 
of the ftwo Loadftone when fepawted there* 
h'om, are equally good, that ’tie very hard to cchm 
at any degree of Exaftnefe in this Experiment, 
IV. The Loadftone equally attra<Ss Neodles 
which have been already touch’d, at a farther 
Pittance than thofe that have not been touch'd j 
and this at the Pittance of about 3 to % \ n 
where its Power is, a* we (hall fbow prefenriy, 
about the Tenth Part of the Other, , ~aJ& 
This has been found fo upon Trial. ^ 


Digitized by LnOOQie 



( >3 ) 

N. H. Both Poles of a Loadffone db equally 
attcaft Needles, till they mthtedighljr touch’d j 
. and thehit is* and then only, Ithat the one Pole 
■will begin to atttid the one End of 'Needles, 
and to repeltbe other: the’ hill the re^dlilhrg 
Pdes willattraft upoh Contact,-nay ata very 
ifinail Dilkncn, ttMnwitWbakdkig. j r 
! . ' r: 

■ 1V. Th# Attfa&ive Poorer of Loadfthoe^ in 
■tbcit fitailftr Pofitiori tOy bat dSfFefttit Difhmees 
from* Mtfg«ttidk Needlds, ie \n\xhcfefqitidm- 
plaave PrdfHffrii&n of tbeEftflairces df fcetr&jf. 
faces from thofe Needles iwiffvthlfy gsthe 
middle Proportionals between the Squares and 
the Ctib&of thofe DIfliHcei tmpniaO) Or as 
the fqaske Roots of the Fifth Powers of thofe 
Diffcmees mipmallj. r . . , .■ 

T&ttet beoaufe t < 2. 4. 3 . are in Geometrical 
Pnogrtffieily 4 nd the Square Boot of 49c 8=153. 
which is nearly, 5^65 is the middle Proportional 
between 4. the Square j and 8 . the Cube of 2: 
I affirm, fhatfhe Magnetiek Power of Attraffi- 
Ortat wic* theDiftatwe fifflitf the Surface of the 
Ldadftonfc, is between' a r fifth- and a frxth 
Part of that Powei at the firft Di fiance. 
"ThuSalfo, becanfe i. 3.^27. are alfo in Geo- 
.tnetridal PrOgteflioft 5 and Square Boot of 
,9X27=2243. Which isnearty i§ 1.-is the 
.middle Prbjfottfcnai btetwtsenp 9. the Square ; 
-and 27 fhe Cube of %:• f affirm; that the 
: Magnetick Power at twite the Diftance from 

C the 
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the Surface of the Loadftone, is in the. Middle 
between the Fifteenth and the Sixteenth Part 
of the fame Power at the firft Diftance. 
Thus alfo at 4 times the Diftance, the Power 
will be 32 times as fmali: At 5 times; the Di¬ 
ftance, the Power will be almoft 5.6 times as 
fmali: At 6 times the Diftance, thePower will 
be a little more than 88 times as fmali: And 
if fhe Difiance of one be to that of ithe. other 
as 7 to 9, the Power at the fartheftDiftance 
will be to that of the neareft, as the Square 
Roots of the fifth Powers, or almoft as 130 to 
243, and fo for ever. 

■ N. B. I here take the Diftances, not, as in the 
Law of Gravity, from the Center j but from 
the Surface: becaufe, as .all Experience adores 
us, the Magnetick Power is chiefly at the Sur¬ 
faces of Loadftones, and of Iron : aqd indeed 
Teems to have no particular Relation to any 
Centers at all. 


N. B. That Excellent Mathe- 
Hauksbecv 44 ’ matician, Dr. Brook Taylor , late 
Expcrimwtt, Secretary of the Royal Society; 

ant ^ Mr. Hauksbee , Sen. their 
^ ' Operator, Perfons very fit for 
making fuch Experiments, have, not long 
fince, at the Society’s Recommendation, 
tried the Power of Three feveral Loadftones, 
in order to difeover the Law of Magnetick At¬ 
traction at feveral Diftances} whole Numbers 

are 
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are extant. But becaufe they made the Expe¬ 
riments without preferring a fimilar Pofitlon of 
the Line of the Magnet’s Motion to the Needles, 
which was neceflary to have been obferv’d j 
the Experiments, how exad foever, have proved 
of little Ufe. Nor did either of them in the 
leaft hint what Confequcnces might be drawn 
from thofe Obfervations, in order to difcover 
this Law of Magnetifm. I was therefore obli¬ 
ged to make new Obfervations of my own for 
that purpofe. For tho’ the Knowledge of this 
Law rauft needs be one of the firft Principles 
of Reafoning in Magneticks, yet has it hither¬ 
to been almoft entirely negletted. . . 

Our great Sir Ifaac Newton indeed sTftrj.Prop. 
has demonftrated, that fuch a 8 s.l.iii. 
Power muft decreafe in more than Fr ^' 6 ' Cor,/ ' s * 
a duplicate Proportion of the Diftance *, and 
has intimated, from fome grofs Obfervations , 
[/ pofiibly he means thofe above-mentioned: for 
I know of no others extant 3 (Col. Windham 
having never publilhed any of his Obfervations 
relating to Magnetifm at all \) that it decreafes 
in an almoft triplicate Proportion of that Di¬ 
ftance : Yet does the real Proportion, which I 
have difcovered, fo confiderably differ from 
both the duplicate and the triplicate , that thefe 
Determinations, which yet are the beft y if not 
the only ones extant, cannor be acquiefced in, 
without further Enquiry, and new Experiments: 
Which Experiments I was therefore obliged to 
make my felf, as they follow prcfently, 

C 2 N.B. 
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U f $. Jp th<de &periments, I made ufe of 
ray ii*d: Pfife/z larger T^rrella, ofa L 3 Inches 
Diao&eter, I genially expofed the Sonrjb Pole 
of the Stone to tlge North End of the Needle, 
and that ever fo as to keep the Pine of the 
Lqfrlftohe’s Mptipp 31 rtgh-f Angles with that 
Nesdlft l alfe ufed fo*qetjme§ a Ihprt Needle 
of 4 ; Inches, fptpettmes g long one of 4 Feet: 
Both which, tiU the Loadftone cgpie near the 
Needles* agreed well enough. But bccaufe the 
Concern of one Pole of the Loadftone with 
one End of the Needle was moft diftinA and 
, undifturb’d ip the lpng Needle \ and beeaufe 
that Needle afforded Angles more agreeable to 
Analogy, I preferred the Experiments made 
thereby. On|y at the gseateft Diftances, the 
fmall Needle wpujd he moved when the Weight 
and Friftipn qf the larger made its Motion 
fcaree (enable. And indeed, I was forced to 
fet down three or four of the fartheft Num¬ 
bers, rather from Analogy to the reft, than 
from any exad Obfervations. Nor i6 the 
Header ever to exped greater Accuracy in fuch 
remote Numbers than '10' or 20', as Mr. Hauks- 
foe, has juftly obferv’d, in the Plgce above re* 
ferred to. The Reafon of which is, plain 5 That 
there the Fridion bears the greatefl Proportion 
tq the Magnetick Power of the Needle, and fo 
the moft interrupts the Freedom of its Motion, 

< X B* The Reader is fo. remember, that in 
(bch Experiments the Force is to bo meafur’d 

< .: ' ' . '" by 
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by the Chords of thofe Arcs, by which it makes 
■ the Needle decline from its natural Dire&ion ; 
To which Chords it is ever pro* 
ponwnal; as I have elfewhere <fc- 
roonftrated. I have therefore fet 
down Half the Chords, or the Sines of Half 
thofe Arcs of Declination, as the true Meafures 
of the Power of Magnetifin. 


Diftauce in Inches. 

3 -- 

6 - 

6l— 

9 - 

12 — - 

15- 

18-- 

ai- 

24-- 

>7 - 

30- 

33 -- 

3 6 — - 

39 —-- 

4 *—- 

45 -- 

48-- 


Degrees of Declin. Sines of the 4- Arcs., 



-7071 

-2334 

-*1132 

- 848 

- 588 

- 392 

- 262 


*74 

160 

* 3 * 

109 

73 


6 5 
53 


44 


Now if we take out of this Table the Sines 
for any Numbers of Inches double to each 
Other j as for 9 and 18, they are 2334 and 
588 j which are nearly as the Squares, or as 4 

to 
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to i. The Sines for 12 and 24 are 1132, and 
262: Thefe are in a greater Proportion than 
the Squares, or than 4 to 1 *, but in much lefs 
than the Cubes, or than 8 to 1. The Sines to 
15 and 30 are 848, and 131. Thefe are in a 
much greater Proportion than the Squares, or 
than 4 to 1 *, but in a lefs than the Cubes, or 
than 8 to 1. The. Sines to 18 and 3 6 , are 
588 and 109. Thefe are nearly in the Mean, 
between the Squares of the Cubes, or as 5^5 to 
1. The Sines to 31 and 42 are 392 and 73 ^ 
thofe to 24 and 48 are 262 and- 44 j the for¬ 
mer a little under, and the latter a little above, 
that mean Proportional. The remoter and 
exafter Diftances alfo in Mr. Hauksbee's Expe¬ 
riments, at 30 and 66 Inches Diftance *, which 
gave the Angles of 13 0 . 20'. and 2 0 .15. whofe 
Sines of the half Arcs are 1161 and 196, and are 
very near to the Proportion of 5 L 65 to 1. So 
that this Sefquiduplicate Proportion appears; by 
thefe double Diftances, to be ftill the true one. 
The fame Proportion is more fenfible, if we 
take Diftances triple to one another : as 9 and 
27. whofe Sines are 2334 and 174: or 12. 
and 3 6. whofe Sines are 1132 and 109*, the 
one of which is over, and the other under, that 
fefquiduplicateProportion} which requires about 
15! to 1. That Proportion is ftill more fenfible, if 
we take one Diftance quadruple to the other} 
as 6 5 and 26. whofe Sines ate 7071 and 204,* 
or 9 and 26. whofe Sines ate 3334 and 109 j 
or 12 and 48. whole Sines are j i.33. and 44 

the 
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the firft of which exceeds, and the other two 
want of, that fefquiduplicate Proportion, which 
requires 32 to 1. So that the Mean is (till on 
.ail Accounts this very fefquiduplicate Propor¬ 
tion, and noothet. 

; j & B. Take here the Numbers found' at 
anther more accurate Tryai} where many cu- 
riousand confiderable Perfons-were prefent. • 


Did. in Inches Degrees of 
corrected. Declinat. 


■ i * 

Sines of i Arcs. 


fUc.fefquidupI. 


20 - 

14!- 

i 3 s“ 

I2J- 

II |- 

IO|- 

9 4" 

N, B, The Reverend Mr. Benjamin Worjler , 
a skilful Mathematician and Philofopher, has 
propofed another very good Way of finding the 
Law of Attraction in Magnets, which is built 
on my Method of comparing Vibrations and 
Ofcillations of Needles with the Ofcillations of 
a Prifmatick Pendulum, of the fame Radius, 
moving by the Force of Gravity, and it is well 
worth our Confideration: viz. to count the 
Number of Vibrations or Ofcillations in a given 
Time at feveral Diftances of the Magnet, and 
take the Force as the Squares of thofe Numbers 
. direftlj j 


2°-175-4 66 . 

4 -——349 -— 2 id. ■- 

6 - 5*3 -—170* 

• 8 -—697 — • 1 -138. 

ic --871-105. 

12 --1045 — -87. 

14 <——-1219*—-—-70. ; . 
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direBly : or as the Squares of the Times of ah 
equal Number of thofe Vibrations or Ofcillati- 
ons reciprocally. Provided only, that that Part 
of the Force which arifes from the Magnetick 
Power of the Earth, be fubftrafted from the 
entire compounded Force, to give the Angle 
Power of the Loadftone. According to which 
Method, vve found the Numbers following, 
upon ah exa& Trial, made before many curious 
and conOderable Perfons j each Experiment be¬ 
ing tried thrice over. 

N. B. The Needle vibrated "once in sf"t> 
being, near 4$ Inch long. 

N. is. We ufed at firft Mr. Rofe the Jewel¬ 
ler’* Te'rrella , of 1 1 Inches Diameter. 


KB. 
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.i“ 3 S.il _ . 

, I : i.'nv/ zG/joM 'Tp.r.v: ono 

fiC. 7 We 7 alfo afeJftorfd;wfod: 1 


The Succefe was as follows. 

w. v\ , n>w& iv;\v rgu'/i 'V-' a .1 a aT K 

>*n 5 ° g. 

2 _$0 in 21 1 >- 22 „ 5 ; — 43 --.2^2——,i L a. 

iflPltt c ^ J 'v rrioii‘Jr :fr : ' f . 

in *•'1 1- .onofthtc.l, j 

3 ,-. 50 in 33 * — 1 r L^ 2 3 4 5 i° 

in 33 i 9 U 1 ' 

in 4 $ r > ( ---}:?>. 

4_—$0 in 4I . f ■» - — 4 fi r ^ ‘ ^, ^ ■ v ■■—^4 —— 2 J* 7 * 

in 4^ i > : ' ~ — - 

4 • tws, -* r — 62] 

( in 45 1 __ „ ; 

5 4« in 44i- > ■ .' " 3 2 •■»* ■"" *7 1 '■ 3 J* 0> 

in 45 Jr ' _ „ , 


3 Jo. 

m b. 
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|£ B. If we obferve, that the Fndion is raofl 
confiderable at the greateft Diftances of the 
Loadftones, and does there prolong the Time 
of the Vibrations; and that, in the Taft Set, 
the JLoadftone Teems to have been a fmall matter 
too remote from the Needle in file. Second and 
Fourth Trials, as the Analogy of the reft im¬ 
plies j all thefe Obrervations wjll nearly agree j 
and will farther demonftrate, that the true Pro¬ 
portion^ the Magnetick Power’s : .Decreafe, is 
the fefquiduplicate of the Diftance^' as all the 
other Obfervationsliave alfo proved* 0 —* 

flI 

r n * : . 

• c 9 Ni-&r-1 have tried the fame Experiment in 
oneMagnetick Needle with relation to another j 
;ahd*J 'firid, that the Decreafe. of:,the Attract ion 
is-in the fame fifqniduplicate Proportion of the 
*F)iftanGe, in thte Cafe: alfo. .7 . 

.swoifoi c£8sw elstlT 
A Tab le of Magnetick jfWer y from 
‘ this fefquidtipITcate Troj>ortfp?i 3 at'iktf- 
ferehi Dzfldntes from Lo(tdJlptf$s. 


—b 


Diftance from 
the Loadftone. 
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Corollary (i.) If therefore we know the 
Power of any Loadftone at any one Diftance 
from its Surface, we can readily find it at any 
other Diftance. e. g. becaufe the Square Root 
of the Fifth Power of 10 is little above 300. If 
a Needle of a Foot long, at 5 Inches Diftance, be 5 
equally drawn by Magnetifm, as by Gravity ; 
(and we (hall hereafter prove, that the Power of 
Gravity is, in that Cafe, to the Power of the Mag¬ 
netifm of the Earth, as 300 to 1) it will begin 
to be lifted up at fomewhat farther Diftance 
than half one Inch: Which Experience does 
alfo atteft. Thus alfo, if we fuppofe a Needle 
of a Foot long, 10 times fo near the internal 
Magnet as we are herej the Power of that 
Loadftone there, would be fomewhat greater 
than the Power of Gravity here : But of that 
more hereafter. 

' 

K B. Becaufe the Magnetick Force in 
Needles of the fame length feems, by the Ex¬ 
periments, to be nearly equal j whether they 
be larger and broader, or leffer and narrower 
towards die Ends 3 it feems as if the Mag¬ 
netick Effluvia palled along die Needle, fo 
as ftill to confine themfelves within its Edges ; 
or by running, like a River, fo much fwifter 
' as the Needle or Palfage "is narrower, and fo 
much flower as it is wider ^ whereby the Quan¬ 
tity of Motion and of diredive Power be¬ 
comes nearly equal in all thofe Cafes. 

: ' i i t 1 1 • i n n a 
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* VI. A Pendulum, whofe Center of Sufpeipiion 
is diftant From , the Center of OfciHa^qn- 
59^12 Iqqhes, makes evqry. Swing- in'-the> 
leaft Arc of a Circle in one Second ‘-dr, 
60'". . : • . 

. . i • ... : 

. K *. 1 -r. I', •> , • . ■ .. 

This is well known by all that [make long' 
Pendulum Clocks}. or have try’d Expe¬ 
riments with .other Pendulous Bodies. , . 

A. B. I fay here, every Swing, in the kafl 
Arc only ; for fo is the Fad. In Cy¬ 
cloids indeed, the Swings or Ofcillations 
are all exactly equal, be the Arcs never 
fo unequal: But in Circles they are not 
fo: The larger Arcs requiring ftill a lon¬ 
ger Time than the fhorter, and the Qua- 
drantal Arc requiring fo much more Time 
than the fmalleft, as 34 is more than 29 ; 
which the famous Monheur Huygens has 
demon fixated 

; | ... | „ . | 

VII. A Pendulum, whofe Center of Sufpen- 

fion is diftant from the Center of Ofcillation 
Four Inches, deferibes very fmall Arcs;'in a 
little lefs than pne Third Part of a Second, 
or exadtly in }%}"'• And one 32 Incjies long 
in 54 "* . , . •, 

... -This 

l. ; \ 
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, This is ealily found, by extrading the 
v ~, .Square” Roots of the former Numbers, 
39 jMi wd 4 'which"'are 6^25, and 2. 
. . ; It being t well Jcnown in Mechanicks, that 
the lengths, .of Pendulums are as the 
Squares of their Times of Ofcillation : 
Or, which is all one, that “the Times are 



, A Prifmatick, or Cylindrick Solid and 
f^u” 4 ulous Body Six Inches long, Twinging 
about . one Enq as a Center, perforins each 
.OfciUatiqn in the lame Time wiph a common 
pendulum or. "Plummet, hung by a Thread of 
#our Inches j/that is in i^'". As does allb 
fuch an one of Four Feet, or 48 Inches long, 
ofcillate jn the lame time with a common one 
of,,3? Inchps long j i. e. in .54"', or 

^ ^his is well known by the Place of the 
Center of Ofcillation in all Cylindrick 
V; nr ,and Prifmatick Bodies} which is demon- 
/ ftr^ted to be at \ of the whole Length; 
And by Experiments purpofely made with 
fuch Bodies, which fully confirm that 
, Demonllration. 


r • ; 

^ jlX. An Inclinatory or Dipping Needle of 
Inches Radius, and of a' Prifmatick pr 
Cylindrick figure, when it ofcillates along the 
/. . ' Mag- 
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Magnetick Meridum, ■ performs here every mean 
Ofcillation in about 6 ' or %6p" r . And every 
fmall one in about 5" J. or And the 

lame Sort of Needle^, Foot iimg, maker every 
mean Ofcillation in about 24V and every fmall 
one in about 22". ' . : . " 

* This is a bare Matter of" Fait s And I have 
my felf often found, it to be fo upon 
Tryal. * 

K B, I ufe the Words mean aitd fmall Ofdlla,- 
tion herejbecaufe in thele MagnetickOfcillations, 
as well as thofe derived fronp jGravity, the large 
Arcs require longer *11016 than .the finall ones : 
And, by my Trials, in the fame Proportion. So 
that, when we compare their * Velocities and 
Motions together, we mtrfV-take/Siroila^ 0 f- 
citfations, as 1 generally take the finall ones 
for my Calculations. And indeed the Equa¬ 
lity .of the Ofcillations in r fqch Cafes will, 
on all Sides, be fecured better, hy beginhing 
with thofe much left than, 30 Degrees from 
the true Dip, where they are ahjioft equal j 
than with the largeft, which aiet.more une¬ 
qual. . T 

J ^ * * ' ■ - ■ -1 

X. The Force of Gravity, or of any uni¬ 
form Power, in Elains oblique, to the Direction 
of that Power, is always as the Cbfines of the 
Angles made by the Direction or that Power, 
and the oblique Plain: And the Times ift 

which 
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ytiidti^quahiJmes! arect38&ribed„ 'Qre'ih _*ki 
fob^lH23ttiEilQpordbii ofiriieifaMcw;, - - ii : - 
or? c-1 ,0/. > rt') t;> nr- - •;•- r- !; yl 

Thus ’ther Pbwer^-etft Gravity, .-'!■• 1 

o': osahiifciiTt feff dtendsTt' only 1 > ■ • '¥ig.\ , It - j 
o. ; ■: lialoB^^lmPflr^aidrttrlajTAC »h.i r > o.:. > > 

: idiadceltfrale thrivBodyfQ) alemgtle obhqu£ 
IHirr.]A.-%;|5nMfe|b» 1 tlK GefmeAC, to 
: , T ^he f - ; RndittsIAilB. .and) jfeed Times afdw 
r ; d Befdiptinttjof lequ^Ttioes, nis the Jfyufa* 
t < 1A loots!<tfPthfiu(MfKt0/-' .. dl mi .1 

n od oi,c* f. ^.onsupslao^) vd t er-f? ■/ 

\d;!Thnr>df AX3 MuonesQairtnii afuA-Bd die 
,i3^iufce£ato3f^B^d the JLftp dtfodbfeAiA 

v Ij^inUal'SimeataiHg^A B?itfili be oheiQsracter 

1 a ^I^Iiot)af a«id5j»ie^^t3iig A C. omd.tfae 
Times of the Defcriptidh *off;equaliLioek 
as 2 to i. If A C be i of A B, the Force 
r oildog{iA r Bp 3ttcbotte* ILine;odefcribdd' in 

,.: ueqj&kiiBinnj aJtbhg-AB,” ill the I’ofth* 
c Tofteand 1, tjhie?aloj)g: AC,;aadr theTimes 
r .1 of the Defer Pptiott-Of equal Lines; sis ^ 
to i, and fo for ever: As I ■ , r i 

have demonflrated, in my Km<L5u. 
/.; \ and~ 

. -’Sni^ now ‘WBibl&nwn m^Mechanicks. 

\ :iD Lu:r» > ' 

XJwoHwyv^i.y IF therefore the fetheFendu- 
Iqor oiifcely r ’ Pdhlhefl,d do ofciUsti -both in a 
^ertfiaWHait^daadiuipbn a Glafe Plain, inclin’d 
to ifh£?Fk»iBory' 4ifc Times of each fimilar 
Qfcgllttioivbs oFw.eqtkl Number of fuch 
r, E Ofcil- 
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Ofcillations, will be'to each other reciprocally, 
as the Square Roots x>£ the Numbers: expret 
fing the Proportion of the Cofine A C, to the 
Radius AB. r I mean: this,;.with no"greater In¬ 
equality than muft arife from Fri&taiiin the 
oblique Glafs: Plain; whidahasno'Place' in the 
N ertical Plain. Thda. %hen l taticdwtht Ex¬ 
periment with a Pendulum Fopr/Inched long, 
which, as wt have feen, .ofcillates in theiVerti- 
cal Plain; cat I9 c i'Vyetiupona Glafi Plain 
fo inclin’d, that A C.was: one Quarter ;c£ AB, 
and where, by Confequence, had there been 
mo Erfi&orip the Time dirouki hate'been 'only 
Double, cir it: was1 fomewhat longer, or 

above 42'". 0 Which however , is; fuffidently 
mear to this Rule ^ ahfl is accordingly a real 
Confirmation of it.:: - >T 

r XI. The entire Power of. Gravity, is to the 
entire Power of Magnetifm, in this Country, 
as it affefrs: Needles a Foot king, nearly as 300 
to 1; and as it affefrs Needles of 4 Foot 
long, as 6oo to 1. , 

This is a plain Corollary from the Eighth, 

. Ninth, and. Tenth Propofitions foregoing. 
For fince equal Arcs of equal Circles, 
are defcribed by thefe Two Powers in un¬ 
equal Times, which Times are to one ano^ 
ther, uponTryal, in Needles of . one Foot 
long, as, 3 3c) to 1 9 l i"' their Squares, 
which ate: 108900, and 368, wul give 
- > - 
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us the Proportion of the Powers them-; 
felves: which is nearly the fame with 
thfct of 300 to 1. And by a like Calcu¬ 
lation in Needles of Pour Foot long, the 
Proportion of Gravity to Magnetifm is 
nearly as 600 to i. — 

Corollary. This Power therefore affedts 
Needles in the fubdupi'icate Proportion of their 
Lengths, reciprocally} and is only of half the 
lame Quantity in a 4 Foot Needle j and of one 
third the lame Quantity iii a 9 Foot Needle. . 

XII. The Quantity of Magnetick Power ac¬ 
celerating the lame Dipping Needle, as it ofcil- 
lates in different Vertical Plains, is ever a3 
the Cofines of the Angles made by thofe Plains, 
and the Magnetick Meridian, taken upon the 
Horizon. 

Let AI reprefent the greateft 
Force,along the Magnetick Meridi- Fig, II. 
an, as the Semidiameter of a Circle. 

[ A being the Point where the Dipping Nee¬ 
dle would cut the Horizon, when it (lands 
Perpendicular thereto, and fwings along the 
Tangent ■ AB : and I, being the Point in the 
Line of Sines, applied to the Circle, where 
the lame Needle, hanging from the fame Cen¬ 
ter, would cut the Horizon in its proper 
Inclination, along the Magnetick Meridian.]] 
Let the Angles at A be drawn at Random, 

- E 2 . ‘ or 
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or, forgieater Safe', asafere, exfegdjng; each 
other by 15 Degrees. ; • Draw the Chords 
AC, AD, AE, A F, and. AG- Then wiil Ac, 
Ad, Ae, Af, and Ag, :be-tH§ €qfine%;jQf the 
Angles made by the Unejbfgreflteft ForCg AI j 
and the feveral Plains,, here reprefentsd by the 
Chords A C, A D, A E, A F, and A G. Thefe 
Cofines therefore, as eoiftparid with the Radius 
A I, exprefs the true Proportion df theJPower 
of Magnetifra in all theft oblique Situations, 
juft as A C expreded that of Gravity along 
AB, w Propofition Xi foregoing. . 


Corollary (1.) Since the Afcents of tha Dip¬ 
ping Needle from the Nadir A, taken along the 
Circle of the Dipping Needle,; .muft needs 
inerdafe till they come neareft to the power at 
I, i. <?, as far as c, d, e, f, and g, in thlt 
Line of Sines applied to the Circle, whfth are 
the Length of the Cofines above-mentioned ; 
At which neareft Points alone, the Needle can 
reft: Tis evident that thefe Accents, dr Com¬ 
plements of the Dips helow the Horizon, will 
beftillintbe Proportion of thofe Cofines re- 
fpedively. - • v 

r 

. Corollary (2.) Becaufe the Sing of 30° is 
half the Radius, the Afcent of the Dipping 
Needle along the Line, or Plain A D, at do 
Degrees Diftmce from the Magnetifk Meridian 
Ah will be one Half of the utmoft At 
cent^ . and. is the moft eafily tried by. every 
body. - ; " ; Thus, 

'i i > 
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Thus; b&wfe,aXrhmd(m t the utrabft Afcent 
along t^e Magnetick Meridian isin Needles 
: nfa FpotfoUgUtfi, and in.one cif 4 Foot 
- - *4. 5, the Afcem at 60 Degrdes there¬ 
from, on fjthercSide, wi)I;be:8? § in the 
firft, and 7° 3 in the fecond Cafe,, and fo 
; evjgry where. Accordingly I havefeveraj 
times tried; this B^pdriraent, and always 
,a found! it; to :an(wet .the Demenftration, 
not in that Angle only,„but ia;the others 
alfo. 

. . * ■ * t • • * * 

_ <• • ; J - ‘ * "* *' * 1 . , ‘ * // >* ; f ' 1» 

-€c>rollarj (9.) If the former ConftraSion be 
foppios’dltin a Plain; Perpendicular ,co the Ho¬ 
istaba, Upon the lame AI, as Hill the.Semidia- 
tndter of the feme! Circle - y and it -he fuppos’d 
to be l plac’d froth the Center of the Dipping 
Needle, along the Magnetick Diredion \ that 
fo the Sines Ac, Ad, &c. may reprefent the/ 
oblique Forces as before: We may thence efti- 
inatt the Quantity Of thofe Forces, both in the 
Horizontal and Vertical Situation of Needles : 
The one exhibiting the Force of the Horizontal 
NeecUe •, the other of the: Vertical Dipping 
Needle, whofe Plain : is along, the Magnetick 
jpajl zn& WeJi. r 

: Thus, if we would Eftimate the Quantity 
of Force at London in.the Vertical Plain 

It lure mentioned, in Needles of a Foot 
long, weihalli find, that it is to the entire 
Force along the Magnetick Meridian, as 

the 
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the Sine of 73 § loth e'Sinus Totuiyor as 
96 to-roo; and by'Gohfe^iieisee, that 
their Times of Ofdllatioh are in the fub- 
duplicate Proportion of thofe Numbers j 
; i. e. nearly as 98 to'too, or 49 to 50, 
c ^ which agrees to Experience. Thus aifo 
: in Needles Four Foot long, this'Force is 

; ias ’ the Sine of 75 1 to the Sinus 'lotus j 
or as 968 to 1000, and: their Times as 

'c ! • 984 tOIOOO. • ' I 

< 1 

Thus alfo, if we would eftimate the, Qpan- 
: . tity of Force here in the Horizontal 
- ^ Plain, we fhall find it is to the feme 
entire Force above-mentioned, in Needles 
^ of a Foot long, as the Sind of to the 
. Sinus Totus \ or as 28 to ieo \ and in 
thofe of 4 Foot, as the Sine of 14 i to 
the Sinus Totus , or as 25 to 1000, or 1 
■ to 4 ^ and by Confequence, that the Times 
: of their Vibrations, and Ofciliations, which 

are in the fubduplicate Proportion of thofe 
Numbersj are, in the firft Cafe, as 52^ 
to 160 9 and in the laft, as 500 to 1000, 

. or 1.to 2, or as ill to 6" j-which nlfo 
agrees to Experience. 

N. B. The Power by which all Horizontal 
. Needles are governed, and all our Navi¬ 
gation dire&ed, in thefe Parts of the , 
.. World, -is but one Quarter of the Power 
, . by which, the. Dipping $eedle is moved, 

aod 
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and the Longitude and Latitude of Placet 
are now propofed to be difcovered. 

Corollary (4.) Hence we learn a new and 
lure way of finding the true Angle of Inclina¬ 
tion of the Pipping Needle, even without 
immediately obferving it j and that by one fin- ■ 
gle Analogy, thus; As the Square of the 
Time of any Number of Vibrations in the 
Horizontal Plane, to the Square .of the Time of 
the fame Number of Similar Ofcillations in the 
Vertical Plane, along the Magnetick Meridian : 
$0 is the Sinus Totus , to the Cofine of the 
Angle of inclination. 

Let us fuppofe that our Needle be one Foot 
long, and that 100 of thefe mean Vibra¬ 
tions are to ,100 Similar Ofcillations j or, 
which is the lame thing, one Vibration to 
one Ofciliation, as 11" \ to 6'' j or that the 
lame Needle, when playing horizontally, 
takes up 11" j in one Vibration, and 
when playing Vertically takes up but 6" j 
Then will the Analogy run thus: n "iqi 
6 " q :: 138: 36 :: 100=; Rad: 28 = oin. 
t6<>' v 

Thus al(o, as the Square of 8^8', the Time 
of a fmall Vibrations in an Horizontal 
Needle of Four Foot long, to the Square 
of 44", the Time of the like Number of 
Vibratiops of the feme Needle ufed as a 
l Clipping 
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L: Ilip^ihg^ecdle: S6 is I0e)o<5=tl3^us: to 
2 56c=Skjei4<»i. And-fq in-all mother 
Cafes whatfoever. 

• 7 V. B. Afthfe’ ifmay bfe Convenient to count 

- the Ofeillations andVibrations-by a Pen- 
dulumyof 9 l 8 Inchfes long*, which gives 
1 ftIf ’ Seconds precifely y yet. will any 

t : - : o.therFendiiluto, either longer or (hotter, 
dp, in cafe it be equally ufed with both 
:: the Vibrations of the Horizontal, and the 
~ Ofclllations of' the Dipping Needle. 

: f - - 

c ^ B. Thefe Ofeillations in Dipping Needles* 
muft be made without their Poizes j and 
about the Place where they dip naturally j 

- or where the Magnetick and the other 
Power are in a perfect Equilibrium: Nor 
muft the Angle be taken above 6 or 7 de- 

‘ grees 1 on either fide 5 left the Mixture of 
* the other Power'too much difturb the Vi- 
' brations. • 

*s - ' . • 

N. B. Where the Angle of Inclination is left 
; ; than 4 5®-, it tfill be beft to find its Com* 

• ’ plement, the Angfe of Afcent, by > com¬ 
paring the Ofeillations along the-Maghetick 
Eajl and Weft, withthofe along the Mag¬ 
netick Meridftn : Which will be dona by 
‘ the foregoing Analogy. 

N. B. If the Power of Magnetifm were as 
nearly the feme every where on the 

Earth's 
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Earth’s Surface, as is that of Gravity, 
the forernentioried Angle might be found 
by the Horizontal'Needle , alone, from 
the fenife Analog^ ° The Firft and Third 
Terms in that Cafe being Handing? Quan¬ 
tities j and there being Occafion for. no¬ 
thing but counting the Number of Se¬ 
cond's iii an equal-Number of Vibrations 
’ bf the Horizontal Needle. However* 
this Method by Calculation ought every 
where to be put in Praftice, together with 
: the diredObfervation of the Dip it felf j 
that fo the Angle may be confirm’d, or, 
Oft any Error happening therein, cor- 
" fdt the greater Security of Navi- 

gafibrii 

W. B. Oiie eafy Way of difcovering the true 
Angle of Inclination in long Needles, is 
to pbferve the Needles Ofcillations by a 
Plummet or Watch that fhews half Se¬ 
conds, when they ate not above one De¬ 
gree wide'5 and to note'that Point For the 
true t)ip, where the Arcs and Vibrations 
of the feme Number of half Seconds on 
. • each Side meet in the Middle *, for there 
both the! Ares and Times are in a manner 
equal oil both - Sides ; and the. Middle of ; 
that entire Arc and Time gives .'file.'triie 
Angle of Inclination'. - • • 

i ; , . ' ; .. . , r 

F ' XIII. the 

\ 
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. Corollary ($.') Since the Horizontal Needle 
is moved: only .by a Part of the. Power which 
moves the Dipping Needle v and that it only 
points to a certain Place in the Horizon, be- 
Gaufe.that Place ia neateft its Original Tenden¬ 
cy whenever the Dipping Needle Hands ex¬ 
actly perpendicular to the Horizon, the Hori¬ 
zontal Needle, will not refpeft one Point of the 
Compafs more thad another, but wiU wheel 
about every way uncertainly. 

And whereever it happens that this Needle 
does fb, as it has fbmetiroes done, it is evident 
the Dipping Needle, is there exaftly perpendi¬ 
cular tO:the Horizon: Though igdeedthat per- 
feft Equilibrium, arifing from fueftau exatt 
Perpendicularity, can reach but to a very fmall 
Compafs of Ground \ and fo mufl be a very 
rare thing in Ob&rvatioo. 

XIII. The Times of Ofcillation and Vibra¬ 
tion, inDipping and Horizontal Needles, equal¬ 
ly good, is that of their Lengths diitedly: and 
the aftual Velocity of their Points along their 
Arcs always equal. Thus, the Time of a fmall 
Ofcillation in both my Needles, of one Foot 
long, was about 5" ;5 and the like Time in 
both my Needles of 4 Foot long, is about 2a". 
which Numbers are as 1 to 4 j and confequent- 
ly the Points move a fourfold Arc in fourfold 
Time, and an equal Arc in equal Time. 

Corot 
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N. B. Becaufe fome Steel takes a bettecTouch 
than others *, and feme Nfeedles do there¬ 
upon confideraMy differ from this Propor¬ 
tion, tho’ they all keep the fame Angle of 
©itedioh \ This Rule muft be taken with 
that Limitation. i 

CorbV, (i *) Hence -Magnetick Needles are, 
c&terhfpafibus, ftill better the longer they are 5 
and that in the fame Proportion with their 
Lengths. For fince their Points for Obferva- 
tion move along their Arcs with equal Swiftnefs 
in all Cafes; arid thofe Arcs are fo much exader, 
as their Semidiameters 1 are larger; it follows, 
that Needles ate fo much the better, as thofe 
Semidiatrieters; or, whkfh is all one, their 
Lengths and Diameters are larger. Thus, a 
Dipping .or Horizontal Needle of Four Foot 
long, is four times as good as thofe One Foot 
long: And thus thofe of 8 Foot will be twice 
as good as thofe of 4, arid fo on. 

Coroll, (2.} Hence the Longitude and Lath 
tude, if they depend on : Magnetick Needles, 
may be found to what Degree of Exadnefs we 
pleafe : therebeing, that I find, no more a Li¬ 
mit in Nature in the Cafe of Magnetick 
Needles, than in that of Aftronomical Inftru- 
ments: Which are alfo known to be better, 
cateris paribus, in exad Proportion to their 
Semidiameters* 

F 2 XIV. A 
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XIV, A Dipping Needle of arFpotiqpg will 
plainly fhew an Alteratipn of the Angle, pf In¬ 
clination, in thefe Parts of tjie World, -in half 
5 Quarter of a Degree, or 7 | Geographical 
Mjles i I mean this, if we go along, ornear to 
a Meridian. 

-’I’fye j former. Part of this I have, found my 
, |elf upon Trial, in travelling, thp laft 
from Lincoln to nea)r Oxford $ and 
.r V the fame, or a greater E.xa&nefs, , appears 
{'practicable not only from my own. Ohferr 
r yations here with Needles of 4 Foot, but 
, alfo from thpfe.in Mr. Neman- and. Mr. 

,;tygndy when i-here were gopd ^ejedleis,ond 
mi Caire^was taken ,tp.be accurate jn the Qb- 
legations. : v; . . , / - . 

J?? ■ ' 1. * , »t * ; ^ b l 

N. B, If therefore this Alteration be vifible 
jn thefe Parts of.the World, along or near a 
Meridian, within J of a Degree, or 7 5 Miles, 
with Needles of one Foot: and within 2' or 3' 
Or Miles with thpfe of 4, where yet the Dipping 
Needle alters not neatly fo fall; as the Latitude ; 
or where we muft go above 100 Geographical 
Miles, for the Difference of 75': Such an Al¬ 
teration will be vifible in a much lefe Space of 
.Ground, in moft other Parts of the World; 
Where ’tis not only common that, the Minute? 
pf the Pipping N e ?dle alter as fafi: as the 
Geographical Miles of Latitude, but that, ip 
’ r ‘ v " ' the 
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the Torrid Zone efpecially, thofe Minutes alter 
much fatter than the other j as will appear here¬ 
after. 

Corollary. Hence it is plain, that the Lati¬ 
tude, may generally with Eafe be difeovered by 
the Dipping Needle, though it be no more than 
a Foot long, when, we travel along or near a 
Meridian, more nicely than to j' j, orMiJes, an4 
that it may be difeovered with the like Eafe* 
by one of Four Foot r as near as 2' or 3', or Miles j 
that i*» much nearer than it is now ufuajly 
known at §ea by Celeftial Qbfervations, 

XV. A Dipping Needle of Four Foot long, 
in thefe Part? of the World, will (hew an 
equal Alteration along a Parallel, that one of 
a Foot long will Ihew along a Meridian : That 
is, This will with equal Exa&nefs lhew the 
Longitude, as That tne Latitude, both by Sea 
and Land. 

This depends upon the Pofition of the 
Lines of equal Lip , in thefe Parts of the 
■ World *, which are found, upon Tryal, 
to lie about 14 or 15 Degrees from the 
parallels: Or where the intercepted Parts 
along a Meridian, are about one quarter 
pf thofe along Parallels: As the View of 
my fmall Map hereto prefixed, which is 
made from the beft Obfervations, wil| 
readily demonftrate. 

. ' ‘" Carol- 
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Corollary (i.) Since therefore we can ob- 
ferve an Alteration in the Dipping Needle of 
one Foot long, when we go nearly North and 
South, in 7 Geographical Miles Space j 
we can do the fame with one of Four Feet, 
when we go Eajl.ox Wejl: i. e. We can by 
foch a Needle dimover our Longitude to half 
a quarter of a Degree, or 7 1 Miles, evenhere, 
and much nearer in other' Parts of the 
World. 

.Corollary j( 2 .) Since,, as we have fliewn, 
we can have Needles of 5, nay 6 , 7, 8, or more 
Feet, long , which will move with Strength 
fufficient for exaft Obfervations: And'fince r 
by the Life of Microfcopes, in viewing the 
(mail Diviftohs of Degrees on. the Limb: of 
our luftrument } we can ftill greatly improve 
the Exaftnefs of fuch Obfervations } It is evi¬ 
dent, that it is no way impoflible, with mo¬ 
derate Care, to difcover, at Land, by a Dip¬ 
ping Needle, our Longitude, nearer than to 
Four Miles. . ' 

Corollary (3.) Since many Obfervations have 
been already made at Sea, and on Shipboard, 
with Dipping Needles, by Mr: Hudfon, 
Mr. Noel, Mr. Found, Mr. Cunningham , Mon- 
fieur Feuillee, Col. Windham , and others j 
which have determined the Dip ufually with¬ 
in a Degree } fometimes within one half, or 
one third of a Degree, or nearer'} i. e. about 

half 

■ ■ t . 
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half as exa&ly as at Land y and this with fmall 
Needles of 5 or 6, or at the moft 9 Inches 
long: ’Tb evident, that at the fame Rate, and 
with the like Care, we may determine this 
Dip, even at Sea, much; nearer than to half a 
quarter of a Degree, and the Longitude ufual- 
ly hill nearer \ even without any farther Im¬ 
provements of the. way of making fiach Obfer- 
vations there: Which yet are juftly to be ex- 
peded, when the Confequence of fuch Exaft- 
nefe Ihall appear to be fo very confiderable. 
Nor do 1 hereby determine, how much greater 
Accuracy may frill be expe&ed from that very 
exa&Way before-mentioned by the Number of 
Vibrations, or by better avoiding the Shaking 
of the Ship j but here compute the Nearnefs’ 
that may be arriv’d at by a common Obfervation 
o£ the-Angle of Inclination it felf only. 

. XVL Needfes, Inclinatory or Horizontal, 
when touch’d with Loadftones, of whatfoever • 
Kinds, of whatfoever Country, of whatfoever' 
Strength, and in whatfoever Parts of the Load* 
Hones, do all tend exadly to the fame Points, 
whether of Dip or Variation, Eefpe&ively. 

This is not only clear from the Nature and 
Caufe of thofe Directions, which as they muft 
be fingly deriv’d from one and the feme internal 
Loadftone of the Earth, and its Effluvia, of 
which prefently,, and muft. therefore, all of 
them, be affected thereby in the fame manner \ 

' . . * bUG 
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but from direct Experiments. Which take iii 
the Words of Mr. Norman, for the lnclina- 
tOry ^ and of Mr. Sellers fot the Horizontal 
Needle } as follows. “ All thefe Stones, 
“ [ of feveral Countries 3 fay$ 
New AttraB. “ Mr. Norman , are diffeterit one 

“ from another, as well in Force, as 
“ in Colour and Weighty yet all of one Opera- 
“ tion in the Needle, (hewing one Point At- 
“ tradive 5 as I have proved my felf by three 
“ fundry Sorts of them, which I have. To 
“ this Dr. Gilbert alfo agrees. 
Magnet, v. 5. And, fays Mr. Seller, “ I have 
Phiiof.Tranfatf. “ often made Trial with many 
n°. 2j. “ Needles, touching them in each 

“ Hemifphere of the Storte, with all Variety 
“ of Ways I could imagine, to find, if it were 
“ poflible, by that Means to caufe any of thofe 
“ Needles to vary in its Direction j but all of 
“ them conform’d to the Magrtetical Meridian 5 
“ Handing North arid South, as other Needled 
“ that were touch’d upon the very Pole of the 
“ Stone* All Needles touch’d upon different 
“ Loadftones of fevetal Bignefs, and different 
“ Virtue, in all Parts of the World, agree id 
“ this Magnetical Harmony, that they all give 
** the fame Dire&ions. 

XVII. The Earth upon which We live, in¬ 
cludes within it a vaft Spherical Magnet, con- 
centrical -thereto j with its own Poles, Meridi¬ 
ans, Equator, and Parallels: And all much of 

the 
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the fame geheral Nature with thofe (mall Ter- 
rellm, or Spherical Loadftones, which are in 
the Polfeffion of the Curious with us. 

That this is true in general, no one can de¬ 
ny, who has duly confidered the known Phe¬ 
nomena of the DireBion , Variation * and Incli¬ 
nation of all Needles, touched with a Load¬ 
ftone, in all the feveral Parts of the World: 
Which are indeed* in a manner, the very lame 
which fuch Needles exhibit to us, not only on 
fuch a Magnet’s own Surface} but on the Out- 
fide, nay at a good Diftance from, any Cafe, 
or Box, wherein fuch a Terrella or Spherical 
Loadftone is included. Nor is the Evidence 
for the one much different from, or inferior to 
that of the other. I mean at leaft in fuch Cir- 
cumftances, where the Spe&ators are not per* 
mitted to open the Cafe, or Box, and fee the 
Magnet it felf within : Of whofe Prefence yet 
they may be abundantly fatisfied by thofe Phas* 
nomena, without fuch ocular Demonftration* 
And that this Loadftone is concentrical to the 
Earth, and Spherical, farther appears by the 
invariable Situation of the Earth’s Center of 
Gravity, notwithftanding this Loadftone’s per¬ 
petual Alteration of Place •, of which prefently. 

XVIII. The Power of a good Terrella , or 
Spherical Loadftone, as it affefls a Needle of a 
Foot long, is equal to the Magnetick Power of 
that internal Loadftone, about 2 1 or 3 Diame¬ 
ters of fuch Loadftone. 

G fn 
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In order to demonftrate this, the Reader tnuft 
Remember, that we have prov’d, that the 
Magnetick Power of the Earth, or internal 
Loadftone, on Needles of one 
Prop. xr. pnHs. p oot js neirlythe 500th 

Part of the Power of Gravity with us: 
And muft obfetve, that the Chord of 16' is 
iiearly the 500th Part of the Chord of 90 5 
er that the Power of a Magnet, when it can 
draw a Needle, hung by a Thread perpendicu¬ 
larly, to 1 6' from that Perpendicular, is equal 
to the 300th Part of otlr Power of Gravity. 
This being fuppos’d, the PropofitiOn will be 
foon prov’d by the Experiments following. 

The Lord Paijk/s larger- TerreUa, of a L 8 
Inches diameter, draws a mwil Needle itf', or 
a full Quarter of a Degree ftom the Perpendi¬ 
cular, at the Diftanoe of about 5 Inchesj and 
his finaller, but vaftly ftronger Terreila of 1 f 
Inches Diameter, draws it as far at about 7 £ 
Inches. So that by Confequence the former 
would aflfeft a Needle of one Foot long equal¬ 
ly with the Power of Gravity, at about 4 
Inches Diftance, or at about 1 i of its Diameter: 
and the latter at about 6 Inches, or at about 
3 i of its Diameter. So that our Determination 
of the Diftance of a Foot Needle from any 
Spherical Loadftone, when its Force is the 
300th Part of our Power of Gravity, muft be 
uippos’d, by the Experiments hitherto made, 
to be, in a Mean, abotft 2 l et 3 Diameters of 
that Loadftone. Carol* 
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Corol (i^) Upon this Hypothefis we may 
determine the Quantity of Magnetick Attracti¬ 
on at all Diftances from the internal Loadftone; 
apd that by the Ufe of the Table, p. 22, 23, 
24. above, for Needles of a Foot in Length. 
For the Column of the Powers will (hew the 
Proportion of thofe Attractions, at all fuch 
Diftances: e. g. Let us fuppofe the Surface of 
our ihtemal Loadftone to be at the Diftance of 
3400 Miles from the Earth’s Surface •, I defire 
to know in what Proportion the Magpetick 
Power, upon a Needle of a Foot long, is 
ftronger 2900 Miles deep, or about 500 Miles 
Diftance from the Surface, and about io6p 
Mile6 from the Center of the Earth ^ I mean as 
compar’d with- that Power here, or with the 
300th Part of our Power of Gravity. The 
Diftances! therefore being nearly as 1 to 7, the 
Number over-againft 435=300,1$ to theNumber 
over-agairift i of that Number or =6 L 2, or 
as 300 to So that ait fuch Diftance the 
Power of the internal Magnet, inftead of be¬ 
ing, as'here, only the 300th Part, is between 
the half and the third Part of our Power of 
Gravity: And the Calculation is alike for all 
other Diftances, and all other Lengths of 
Needles, whatfoever. 

N. B. If we then take the Proportion of the 
Diameters for the true one of equal Forpe, 
and fuppofe that the Power is the fame we 
here find it at thrice the Length of its 
G 2 Diame- 
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Diameter from its Surface } this Diameter 
of the internal Loadftoile muft be about 
1150 Miles, and its Semidiameter 575 
Miles} as every one will readily find up¬ 
on Calculation. 

Corol. (2.) Since Sir Ifaac Newton has de- 
monftratedy that the Power of 
Priacip. l. Gravity diminifties within the 
Mii.Prop^. Earth *, and is nearly lefier there, 
than at its Surface, in the Propor¬ 
tion of its greater Nearnefs to the Center : That 
Magnetick Power, at 2900 Miles Diftance from 
us, and nearly 1060 from the Earth’s Center, 
which is of the Power of Gravity here, will be 
fbmewhat greater than the Power of Gravity 
there. A little above which Place therefore, 
is a Limit well deferving our Attention } it - 
diftinguifliing the refpedive Quantity of the 
two Powers in the fuperior and inferior Regi¬ 
ons: In the former of which. Gravity is 
ilroriger than Magnetifm j and in the latter, 
Magnetifm is Wronger than Gravity: I mean as 
it affeds Needles of one Foot Diameter, 

Corol. (5.) At that Limit, near the Magne¬ 
tick Poles at lead, Iron of a Foot long will be 
twice as heavy, or fall twice as fed, as any 
other natural Body whatfoever, viz. by the 
Union of thefe two equal Powers, Gravity and 
Magnetifm : And by Confequence, above that 
Limit, filch an Iron will be lefs than twice as 
heavy: below it, more than twice as heavy a$ 
all other natural Bodies whatfoever. 

' 1 XIX. The 
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XIX. The Earth’s internal Loadftone is not 
fixed to our upper Parts, but is, refpedively 
thereto, moveable 3 and actually revolves, upon 
the Earth’s Axis, from Eaft to Weft, in a cer¬ 
tain long Period of Time. 

This our Learned Dr. Halley ' 

has proved beyond reafonable w.iJpf**’ 
Contradiction, from the conftant 
Variation of the Variation of the Horizon¬ 
tal Needle Weftward 3 and it may be con¬ 
firm’d by the (till more regular Increafe of the 
Inclination of the Dipping Needle here at Lon -- 
Aon alfo: Where alone it has been long and ac¬ 
curately known; while A. V. 1576. it was 
fiere 71 0 50', as Mr. Norman him- 
felf allures us : Where it was about 
24 Years afterward almoft 72 0 . as Gilbert de 
Mr. Wright allures us: Where, M, 8 nete: En - 
A. V. 1613. it was between 72 0 Ridley of 
and 72 0 : but neareft 72% as Dr. Magnetic m* 
Ridleys Two Schemes of the Dip- 3S * 

ping Needle, with one of his Ta¬ 
bles of its Inclination, imply: Where it was, 
A. T>. i6j6» about 73 0 . 30'. as Mr. Bond's 
Scheme of' the Dipping Needle informs us: 
And where it was the laft Year, and is this, by a 
Needle of. one Foot, not pois’d, 73®. 45'. but by 
one of 4Foot ppis’d,above75.(which is alfp the 
. true Dip of the iinalleft Needles-,) as I have my 
te|f frequently apd exadly pbferved. Qnly it 
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mufl: be particularly remark’d, that this Revo¬ 
lution of the internal Magnet from Eatt to Wejl x 
is riot abfolute or real \ but refpeftive only: 
that is, it revolves not yet quite fo faft from 
Weft, to Eajl , as does the upper Earth on which 
we live. Which flower Motion one way, muff 
needs occafion with us a refpeftive or apparent 
Motion the other way ; as every orie wifi readi¬ 
ly underftand, upon the leaft Confideration. 

Corol. (i.) Hence it is clear, that the Diur¬ 
nal Motion belongs to the Earth, and not to 
the Heavens. For we fee here, that Part of 
this abfolute Diurnal Motion from Weft to Eaft y 
remains yet uncommunicated to the internal 
Central Loadftone: and is indeed the proper 
Occafion of its refpeftive Diurnal Motion from 
Eaft to Wejt x to this very Day. 

Corol. (2,) Hence it is evident, in Dr. 

leys own Words, “ That the only 
'Wiof.Tranfdi. « \y a y to render this Motion io- 
“ telligible and poflible, is to fup- 
“ pole it poflible to turn about the Center of 
“ the Globe j having its Center of Gravity 
“ fix’d and immoveable in the fame common 

Center of the Earth: And that this moving 
“ internal Subftance is loofe, and detach’d from 
“ the external Parts of the Globe •, and may 
“ well be reckon’d as the $hell,and the internal 
“ as a Nucleus or Inner Globe, included within 
“ ours j with a fluid Medium between ”: Ex- 

aftljr 
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a&ly as I had collefted from the other Pheno¬ 
mena of Nature, compar’d with the Mofaick 
Hiftory of the Creation, long ago, in my New 
Theory of the Earth. 

Corel. (3.) Hence alfo, in the feme Dr. Hal¬ 
ley's own Words, ’tis plain, 

“ That this Motion is Wejlward 1 ld * 
w And, by Confequence, that the aforefaid 
“ Nucleus has not precifely attained the 
“ feme Degree of Velocity with the exte- 
“ rior Parts in their Diurnal Revolution j 
“ but fo nearly equals it, that in 365 Revolves 
“ the Difference is fcarce fenfible: And that 
“ this, moft probably, has arifen from the- 
“ Impulfe, whereby this Diurnal Motion was 
“ imprefs’d on the Earth } being given to the 
“ external Parts, and ftom thence, in time, 
“ communicated to the internal”: Exaftly al¬ 
io as I had aliertsed in the feme Theory. 

Corol . (4.) Since therefore the Communica¬ 
tion of the Diurnal Motion from the external 
to the internal Parts of the Earth, appears to 
be mechanical, and done gradually, according 
to the Laws of fuch Communication of Motion 
among Bodies} it is alfo moft probable, that 
this firft Impremon on the external Parts of the 
Earth was alfo mechanical, and done by the 
oblique Impulfe of forae other Body i Which 
is the only Way of unprefting iuch a 
Diurnal Rotation from one Body to another. 

Corol. 
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Corol. (5.) Since therefore no other Bodies 
in the Vifible Univerfe are capatble of approach¬ 
ing to, and Obliquely impelling any of the 
Planets, but only the Central Solids of Comets; 
which indeed continually pafs through the Pla¬ 
netary Syftem j and, as Dr. Halley truly fays, 
Halley de ma Y ma ^ e a Collifion with thefe 
Cometis.- in Planets : Tis moft probable, that 
calce * this Diurnal Motion, thus mecha¬ 

nically imprefs’d on the outer Earth, was de¬ 
riv’d from no other Caufe than the oblique 
Collifion of a Comet: as I have alfo long fince 
conjeftured, in the fame New Theory. ' Which 
will be farther confirm’d hereafter, when we 
come to calculate the Velocity of this Diurnal 
Rotation, and to compare it with the Velocity 
of Comets. N 

XX. This internal Magnet has one Central 
Pole, Northwards, in the Nature of the Poles of 
our common Loadftones. But its Southern 
Pole appears not to be Central , but Circular ra¬ 
ther *, and that at a great Diftance from the 
Southern Pole of the Earth. 

This is proved, as to the former Part, by 
the Famous Mr. Hudfon's Obfer- 
vations, made A. D. 1607, and 
*"“• “1608. of the Inclination of the 
Dipping Needle, in one of his Northern Voya¬ 
ges : Whence it appears, that he once, about 

the 


Digitized by LnOOQie 



( 53 ) 

file Latitude of 75°. 22'. came within about 
a Degree of the Northern Magnetick Polelj or 
■hear 'SpL'qpffy’. f Inclination of the Dipping 
Needle belo^ the Horizon: And that He twice 
’feame to the ftthe Dip of 84®. at the Diftaaee of 
: afcout ia Or i 5 Degrees of a great Circle^ once 
before hfe came to the North Cape add again 
■afterward!, ^att W&oa Zembtd% : v • ' 

' The other fert of this Propofitiori is proved 
%y Pore Woefsi ObfervatioftS', in his • 
'Vpyage^ro th eEafi Indies, A. D. " 

•i7b r 6i J w l Bere 6:^9 evident tlwt his 
•fJhip 7 fitledy. about 1-206 Mfl&s together, vetjr 
•hear- Hie* ‘fame. Dip Of $9^1 and 9b 0 . jor near 
the fivae Seuthern Magnetick Pole. As ahb by 
l^onlieiir 1 Fewi/keV Observations : ^ 

■fyoatmb'^uit'ynm do, 

by Analogy, imply that the Polar * " :V - 
Iftcihl'Stipn bf 9b 6 , had he proceeded .to mahe 
Cfefery$tk>pS fufficietttly 'Southwards Would 
"have fallenin Or near the very fame Circle alfo. 
As the Lines'of equal'Dip, drawn by die, from, 
all the 'oeft Fads yet pnbKlhed, or by Analogy 
to them,, upon My.. Molyneux's Terreftrial 
-Globe ? Wilt demotiftratb . f 

• ; c ’" * ’ ’ ’ 

XXL 1 life Northern flfagrietick Pole is'fitpate 
hoW about the Latitude of 76° I, or 13 0 \ from 
"the Worth Po 4 e of the -Earth *, and about 30*. 
t £aflward f[ 6 m theMeridtaiiof ;Londom 

H This 
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This is proved feveral ways $ as ^ Mr. Hud- 
fm's Obfervation of the Dip of which, 
upon Allowance made for that Pole’s Motion 
fince, comes near this Point: By the Interfeftioa 
<>£ the Meridians to that Pole, which are the 
perpendiculars to the .Magnetick Parallels of 
equal Dip in the Map hereto belonging, and 
interfeft the Parallel of 76° \ about this very 
Point: By the Alteration of the Variation of 
the Horizontal Needle, an entire Point of the 
Compafs, or between 11 and 1 a Degrees, in a 
very fmall Diftatfce, particularly noted there¬ 
about by one that accpmpaniea Mr. Hudfon t 
when he went the Northern Voyage already 
mentioned. And, laftly, by the remarkable 
Vid. Dc Stair Circumftance, noted near that 
Phyfioiog. Place by a Dutch Sailor,, that the 
CompaLs, or Horizontal Needle, 
fail’d them there, as to its ufual Direftion; 
and would turn to any Point of the Horizon 
indifferently: Which could only-happen over 
the very Magnetick Pole it felf. 

XXII. The Southern Magnetick Circular Pole 
has its Center, or Central Pole, nearly in the 
Parallel of 6 o°. or at go Degrees from that 
Pole ■: And in a Meridian palling along the Eafi 
Coaft of Borneo , about 117 0 . Eajlward of Lon¬ 
don. Its Radius is alfo an Arc of a great Circle, 
of about 44 Degrees. 


Thefc 
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Thefe are natural Confequences from Fere 
Noel’s and Monfievir Feuillee* s Obfervations, al¬ 
ready mentioned*, efpecially when they are 
placed rightly on a Terreftrial Globe \ and 
when the Center of that Circular Pole is juftly 
determined. 

N. B. Mr. Benj. Worker, already mentioned, 
is poflefs’d of a Loadftone that gives great Light 
to this Linear or Circular Pole: For it has both 
its Edges or Lipes Polar ^without any fuch fingle 
Central Pole therein, as we ordinarily fee in 
other Loadftones. Nor are we, who live in 
the Northern Regions, which have an internal 
Central Pole, and no other, fo likely to have 
many Loadftones of the Linear or Circular 
Sort, as the Southern People j who alone have 
any fuch Linear or Circular Magnetick Pole 
within the Earth. . - 

N. B. The Situation of this Southern Circu¬ 
lar Pole, which is very oblique to the Axis of 
our Northern Part of the internal Loadftone, 
mud needs greatly diverlify the Length of the 
Magnetick Meridians ; and caufe an uncommon 
Pofition to the Magnetick Equator and Parallels, 
from thofe in our ordinary Terrell& or Spherical 
Loadftones. The oblique Sedion of a Cone, 
or Egg, will give us fome tolerable Reprefenta- 
tion of the fpecial Pofition of thefe Lines. 
But this will beft be underftood from the View 

Hi of 
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of the fevejrai Magnetick Poles, Parallels, and 
Equator, oh Mr. Mdyneux’s Terteftrial Globe *, 
which I have drawn according to the beft 
Fads and Obfervations: and to which I nauft 
jtefer the Inquifitiye Reader, 

N. B. This great Inequality of the Meridi- 
qhs of the internal Magnet ought the lefe to be 
yrondred at* fince we fee Inequalities of die. 
very fame Nature in our Terrell* or Spherical 
Loadftones here; Their Equators being by no 
means cquidiftant from their two Poles, but 
fomewhat oblique to their Axes 5 as Expert 
ence fhews. 


XXIII. -Problem. To find the Velocity of 
the refpedive Motion, of the Magnet within the 
Parth j or particularly of its Northern Pole. 

Let P/eprefent the North Pole of the Earth: 
L London : PB an Arc of the Meridian of 
London of iqpj. BL the remaining Aye of 
y that Meridian of 35P. BCRD the Parallel 
along which the Pole of the Magnet revolves 
from Eajl to Weft , or from D towards Bw C 
the Place of the Magnet’s Pole now, determin’d ■ 
as above, at 30 Degrees from B. Or where thd 
Line LCE makes with the Meridian of Lone, 
don aq Angle of about 14 Degrees j and fo cuts 
its Parallel at 30® Difpqce from the faroiej 

* ^ ' m m 
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Meridian. Now in order to difcover the Place 

of the Magnetick ^ __ 

Pole 144 Years ago j P ^ 
and,byConfequence, V\\N^\X^^ 

to difcover- the Arc \\V\^v Sv C^ ? 

DC defcribed in that 

Term of Years, we \ \\ \^?/^ 

have thefe Data: 

That the Dip from jU / / 

Mr. Nomans and B . LI/ 

my own Obfervati- in 

ons, was then 3 0 40' / // 

of the Magnetick In- / I 

clination, or 5 * of a / / 

great Circle of the II 

Earth lefs than it is I I 

now: Or that CE 4- I I 

CL = 27^7-f- 5 l 5 '* / 

=DL=33 L 2. ot / 


Draw therefore 7 y 
the Arc ED from jl 

the Center L j and / 

with the Radius LE. LQ 
That Arc will cut 

the Parallel BCRD in D, the Place of the 
Magnetick Pole at the former Time: Whereby 
we truly difcover the Point D, where the Pole 
was A. D. 1576, or 144 Years ago} and, by 
Conference, the Arc C D, which that Pole has 
gone in the fame Interval. Which therefore 
appears to be full 27 0 . o', or that it goes forward 
above one Degree in 5 Years, or an entire Re¬ 
volution 



( ? 8 ) 

volution in 1920 Years; which is'much 
flower than Mr. Philips , Mr. Pond, or Dr. Hal. 
ley have fuppofed. ' 

N. B. That the Alteration of the Variation 
in the former 72 Years of that Term, was to 
the fame Alteration in the latter 72 Years, ( as 

Dr. Halley's Table of thofe Obfer- ‘ 
phUtfTranfcn. vations fhews) nearly as io**. to 
X4 0 . Which is, in general, here 
agreeable to the natural Inequality of the Angles 
DLR and RpC, whofe Arcs DR and RC 
are equal. 

Coral. (1.) As the Number of Days in the 
Upper Earth’s piurnal Revolution, to the 
Number of Days in the Revolution of the inr 
ternal Magnet; or as 1 to 700000; fo is the 
refpeftive Motion of this Magnet from Eaft to 
Weft, to the real Motion of the Upper Earth 
from Weft to Eaft: or, to fpeak drift ly, fo is 
the Difference of their Motions from Weft to 
Eaft , to the entire Motion of the Upper Earth 
the fame way. 

Corol. (2.) This external fixed Earth has 
therefore communicated almoft all its Motion 
already to the inward and moveable Parts; and 
can communicate no more than this Difference 
of their Motion ; and that only in an infinite 
Term of Years: Or, in other Words, this real J 
internal Motion can never .be the 700000th 
Pajrt fwifter than it is at prefent. Corol . 
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' Gorol (3.) This internal Motion therefore 
began upon the Commencement of the Diurnal 
Motion of the upper Earth j or as foon as there 
were Days and Nights, in Diftindion from 
Summer and Winter: $ and has gone (till fafter 
and; fafter, by the Communication of that Di¬ 
urnal Motion of the upper Earth, through the 
intermediate f luid, to the internal Magnet, in 
: all the paft Ages of the World, fince it came 
into its prefent State. 

Corol. (4.) Since therefore, by Sir Ifaac 
Newton's Third General Law of 
Motion, Adion and Readion are 
ever equal, and tend to contrary 2 ‘ 

Parts} this internal Loadftone, thus accelerated 
by the upper Earth, muft have all along re¬ 
tarded that upper Earth, and made the Diurnal 
Rotation, or the true Duration of each Syde- 
real Day, ftill flower and flower} and this ever 
fince the Commencement of that Diurnal Rota¬ 
tion. 

Corol. (5.) The Length of a Sydereal, and, 
oy Confequence, of a Solar or common Day, 
has been therefore fomewhat different in all the 
.paft Ages, fincq the prefent State, of the World 
.began.*" And the lame annual or menftruai Pe¬ 
riods muft anciently have contained more, and 
of* late fewer Days, the one than the other. 

■ ? Corol. 
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• Corot. (60 Acceleration on one Side, 
and Retardation on the othfer, was very great 
at the firft Beginning of the Diurnal Motion5 
when the Difference of their Motions was equal 
to the entire Motion it felf ; brit tmift become 
left and left, 1 as the one went flower,, and'the , 
other ftflea* y r and thereby theft Difference of 1 
Motion, which is the fofe'Gatfft ofthis Accele- I 
Nation and : Retardation, became left and lefi 
continually. So that as -they began, in Pro* 
portion to their Quantity of Matter, to affeft 
each other *, fo the fame Quantities continuing 
of each Side, J mu ft have gone onto afiett one 
sh'other in the fame Proportion’: t. e. the entire 
Impreflions on 1 both 5 Mes, of the Difference of 
thofe Motions', muft have peep all along in a 
< 5 eo*netrical Progreflion. 

- Corel. (7.)' If therefore we knew,< a priori, " 
the exaft Proportions of the Quantity of Mat¬ 
ter in the upper fixed Earth, to the moveable 
internal Fluid and Magnet} with the Nature of 
the Surfaces above and t^low, the Fluid, and 
fhe particular Quantity and Tenacity of that 
Pluid j it would be poffible. from the known 
■Difference of their Velocity now, which is 
nearly as 1 to 700000 to go backward, and I 
find thofe Differences and Quantities of Motion 
themfelves, a priori , in all the paft Ages ; and 
fo geometrically or mechanically to determine. i 
how long it has been fince this Difference of 

the 
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the Diurnal Revolution from a Circle vanHhed 
away, and the internal Loadftone had no Diur¬ 
nal Motioh at all. Nay, , if we any way knew 
the Velocity of the firH Diurnal Rotation of i 
our upper-Earths itfelf, tee might thengeome* 
tricaMy 0* mechanically, determine, d: priori* 
how tori)* iign that Rotatbnibegan •, oil hpw an- 
pfehfittie’ofi oarEarth was, r ' 

' ' * • * l #n.. t i' Oi.j: : i -. / 

-CM. ({^However, fotfarwie are fare, that 
tfee E%rth-hn< whidv we Mue has. not been from 
aid Eternity, m its prefabt.Stafe} but at a. cer- 
t&n Venoa.' backward, this. Diurnal Motion, or 
pur Day and Night, as diftinft from Summer 
and Wmtfer, really began v as all aocieht Tra¬ 
dition and Records whatfodvertdo.agree; apdas 
Du Halle? hhafetf is very free to 

COnfefe. ■■ l ■ > '■■■: N°. J44- 7 

Corol. (9.); Nor is this Geometrical or Me¬ 
chanical Mfethod of determining the Origin of 
©ur Diurnal' Motion, capable of the Suppp'al 
Of thofe 265000* or any like vaft Number of 
Years, which feme Pagan Nations pretend; to 
have Traditions about. For no Geometrical 
Series can be taken, confidently with the Phe¬ 
nomena of Nature, which can admit any thing 
lj&e thofe extravagant Numbers •, nor can we 
Ihew any'thing like fuch a parallel Velocity of 
a Diurnal' Rotation, as mull tfae f n have obtained 
<at firft, in the whole Univerfe. If any of thefe 
Numbers- had been true, thp firft Diurnal Ro- 

I tation 
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tirnn muff have gooe^vaftly 

Annual Motion of a Comet \ wbjgh ygt is the*-, 
only poffible Mechanical .CaufB i; §f rflpy fuel}, 
Diurnal Motion of a'lPlanet $ ftay 0 fo f ftyilft, tba^ 3 
it would have exceeded theitnuty^Qrfyit^ti^) 
of its Farts, and the. Earth would* by QqnGj?, 
quence, i have dilTdlved' it felf,;* a^4 dpaltej$f{ 
thofe Parts into the Ether,, witJ^QVJs 3flyiPoffibj rj 
lity of a Reunion into a Planet again. Nor do 
'i I belief’by- what htf.has faidal- 
J -' beady* wHt 

pretend to juftify fuch' prf>dig<i¥iUs y , fcJuiqhpipfj. 
from any Phenomena o£ pfcefeflt? J&tute wh? 9 cj 
foever. - rtnih ; ,« . ri /l bar. ■ . ' -»uo 

CoroL (10.);; Thq ;<g*ne Rea&pitig; r is ycoo* 
firm’d from allothe. Redords-of Antjqfuty now 
cxtanjt j which, never/ raentic® an [ Annual Pe¬ 
riod of more than 3651 Days, or a menftrual 
Period more than 30 Days. Whereas any fuch 
vail Number?, do, for’certain, fpppofe riiat the 
Year and Month muff, have been ,of old mor^ 
than fo many Centuries of Days, , as; the Repojrds 
aferibe to them Angle. Days: And that pays 
■ arid'Nights,' as diftinft from eaph other, qau$ 
have been" at firft hardly a few Minu,tes loqg; 
Which would b’e.:abfolutely ipcoqyenient fag 
Mankind, and utterly withqut hbtsmple in tb$ 
Whole vifible Univerfe. ' ; J .ni 

Core]. (n.)But tho’ wepanpoty-with 
cient Exaftnefs, calculated priori, qr, from jdi- 
reft Geometrical i and Mechanical, Rfeafoqing, 
How long ago the. Diprnal Mpj;ion*pr Pay and 
" ‘ Night 
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Night, upon our Earth :j yet may wef tz 
pojieriori , come very near .to that EpQcha : t I 
mean by obferving the Proportion of the Effeds 
of this Retardation of:the Diurnal Motion, or 
f fc;engthrtMj| of the Day, in'thfc feveral Ages of 
: fhe World} Ot byidifcaVeringih6w .many- Days 
'have gone to^ Month," 1 or a Yeat, in all the fe¬ 
deral paiflr Ages. For if the World has been, a 
very great dumber bf-Thoufands of Years old 
in its prelbht State, arid without any great 
Change by a Deluge, we ftiall find that the 
Old Year mu ft have been i oooDays.long, then 
5oo,then4oo,then 3 90,then 380,then 370,and at 
laft only 365^. and the Month in Proportion : 
Contrary to all the ancient Accounts, Records, 
ot Traditions Sacred and Prophane: Which, on 
the other harid, ever allure us, that the oldeft 
-Year of *all, and thealmoft only Year heard of 
till thefe laft joco Years, was of fewer Days 
tharf the ,( f>ifefent 3 and indeed of no more than 
360: And that the eldeft Month of all, 
arid the only one heard of till the fame laft 
3000 Ye^rS'V was of no more .than 30 Days: 
As-my ; Learned Friend Miv Allen has fully 
proved in my New Theory . Near to which 
r’they are at this Time alfo. \ 

Corol: (y : 7 >') The Comparifon therefore of 
i the prefent Phenomena of Nature With all the 
d : ancient Records, implies, that the Yeat it felf 
•has been‘lengthened, fince the Time that the 
/ancient'Year contained 36b Days: And that 
before that Trine,' the Number of Days had 

I 3 bean 
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been more and mire,' lor that the -Pay had’ bee# 
•fhorter arid'Ihorter. • 

v' 1 *,7- ;/ 

: * Q>roh\i%C) Since therefore noother Mecha- 
hicatW Natural Caufe, cohld change the Length 

-thcYear, bftttht: Acceleration by a Comet j 
which would'alfo natuiplly caufe a general De- 
! luge"of Waters' on.Jthe Earth j It is plain that 
' thefe Phaenoimena of'Nature, as compar’d with 
J anciefltHift<wy,^reafltlyconfirm whaf lhave long 
fihce#^pos*d,andilna»ftdeflaonftratedfrom other 
"Evidence, !)) irtylfowFbcotji t viz >.That there was 
•aboVe 4&60 Yeafe ago- a^general Deluge of Wa¬ 
ter ©ntho Earth y and that; by fuch a Caufe as 
did;lengthen the .Year yand did ahjbanfwer to 
all;the a)efcriptron off . that Flood in Mofes's 
Hiftory, and to the other Phaenoraena ©f 
Nature and of Antiquity. -Which Account' I 
(hall therefore admit' here as true •, and make 
ufe of it in order to: determine more exactly 
- the Antiquity of our* Diurnal Motion ^or-of the 
prefent State of our Earth j and in order to 
compare that: Determination with the Sacred 
Chronology, and fry; its Veracity thereby. 

Corol. (14*) Since therefore we now know, 
that the Difference of our Two Diurnal 'Mo- 
' lions is about the ■J'™ Part of the whojeCircle j 
that this Difference has arifen according to a 
Geometrical Progreffion \ that the Difference of 

• the prefent Day, from the ancient Day, at any 
determinate Period of: Time backward, mutt 

• .' . * L . 
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be proportionable to that Difference, and pro¬ 
ceed in the fame Geometrical Progreflion there¬ 
with : Since alfo we know, that about 5006 
Years ago, 354 of our Days was nearly equal 
to the fame annual Space, which was then 
meafured by no fewer than 360 Days j or that 
the Day was then about 2o',or a 73d Part fhorter 
than it is now: And fince, laftly, we alfo 
know, that the Day has not been confiderably 
altered for thefe laft 2400 Years $ as the Com- 
.parifon of the oldeft Eclipfes and Equinoxes 
with the prefent, does certainly demonflrate : 
Since, I fay, we have all thefe Data , as the 
Foundations of our Calculations, we may thence 
determine, in fome meafure, How long it has 
been fince the Day had any Number of Mi¬ 
nutes lefs than it has now •, and fo, very nearly, 
when that Diurnal Rotation, or the Day and 
Night firft began: According to the following 
Series; where ^ cannot be far off i, or the Year 
of 360 Days far off the Beginning of the Di¬ 
urnal Motion. 

t i jt_ » t 1 _ 1 _ 

• T* y* *n'o* 7 o u ’* 7 0 00* 700 ® * 7 u 0 0 0 0 • 

T ' •* , ■» 

’;Byrwhich it appeats, that tho’.We fuppofed the 
j Earth to have had no Deluge by the Approach 
p c f ta Comet,. it. could hot (till, he very raucji 
,’older than the 3^o.Days to a Year* . Nor at alt 
cdnl|derahly older, without having had 370*380, 
390,400, 500, arid 1000 Days to a Year; fqr 
.which we have not the leaf!: Authority* That 
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iti Cafe we allow of a Deluge hy the Approach 
of a Comet; it cannot be fuppos’d older than 
Scripture affirms, without the fame ill-grdun'ded 
Hypothefis, of the Year’s containing fuch a 
great Number of Days : But that in Cafe We 
allow of the Deluge by the Approach of a 
Comet, and determine, what all Antiquity de- 
monftrates, that the Ancient Year before the * 
Flood contained 360 Days,' and no more j the 
prefent State of our Earth will be the fam’e 
Number of Years old, and no more, which 
the Sacred - Scriptures do affure us it really 

■was. ,‘ J 

- n ,enuin . ,u\Jiuo 70 za ■ ■■■1 

' B. If 't>y} Halley's flioftei| Period of" ffre 
■Magnet’s refpeftive Revolution of.ab,dpt 
•Years, Urere. thelrue one y V; tfotjid imply','thiit 
■the World were ftill of a ffiorter bate, by forige 
^-Hundreds of Years, as the ’Reader may eafify 
: obferve }i by beginning with 250606 inftead 6f 
760000.’ Nor can any Computation agree' to 
the internal Motion before us, and io the' an¬ 
cient Year of 360 Days, but it.muft fuppofe 
that there has been a Deluge, that the Year has- 
been chang’d at that Deluge j that .1 have truly 
‘aflign’d the Caufe of that Change at the Delii^, 

'in my Neii) Theory \ and that the internal 
Cbnftitution of the Earth there' defcribed, is 
alfo the true one : Every fuch Computation 
will alfo certainly eftabliffi the Bible Chronold- 
gy \ and demonftrate, that the prefent State of « 
the Earth has been of that very Antiquity, 

and 
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and no other, which Mofes affirms concerning 
it in the Book of Genejis : which Corollary 
highly deferves the'Consideration of every ope, 
who defires to know the Truth, and to exa¬ 
mine the, Credit of the Sacred Scriptures by all 
proper Methods of Enquiry. 

V. B, This Antiquity of the prefent State of 
the World, of about 6200 Years, ( which, as t 
fhall fhew in my EJfay to reflore the true Text 
of the Old Tef ament , is the only, original Scri¬ 
pture Chronology thereof) is greatly confirm’d 
from two mod valuable Fragments of Heathen 
Antiquity, when conneded together, as they 
are by the late Bifhop Cumberland , in his Va¬ 
luable and Curious Difcourfes not yet publilhed, 
0 / the mojl Ancient Antiquities of the World , 
correded; I mean from the ancient Idolaters 
Gfepealogies in Sanconiathon , drawn down 
from the Beginning of the World till a little 
after the Days of Mi for and Taaut , or of Mif- 
raim and Thoth t the two firlt Kings of Egypt 
after the Flood and thence from the Latercu- 
lus of thofe Egyptian Kings, beginning with 
fflenes and Athothes I. or the fame Mizraim 
and Tbctb, preferv’d by Erato/lhenes the great 
Egyptian Mathematician, and Keeper of the 
famous Library of Alexqpdriq , and allowed by 
the Learned to be of the greateft Authority of 
all others. Which entire Series, thus conned¬ 
ed together, affords us an Heathen Chronology 
entirely independent on the Bible Chronology, 

and 

' f T« < t 
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and yet perfe&ly agreeable thereto ; as I could 
here diftin&ty Ihew, were it my prefent De- 
fign j and would it not too much prevent the 
Reverend Mr. Pain , the Worthy Son-in-Law 
to Bilhop Cumberland \ who, with very great 
Labour, has retriev’d thofe laft Remains of that 
very Learned Bilhop, and intends in a little 
time to communicate them to the World. Bup « 
tj> return. \ 

. CordU What Dr. has firflr 

1 ferted, and Sir Ifdac-tfewton from, 

PBiUf.Ttanfati. him afterwards ‘ embrac’d , That' 
the oldest Obfrrvations of 
‘ Afttonomers* the 1 Motion of the 
f : . . ' Moon, as compar’d" with the Diur¬ 

nal Motion of'the Earth, has been a fnjall mat- 
teifdecelerate^, foay v not improbably^ be en¬ 
tirely owing to this fmall Inequality of the 
Days, of which -we are now. difeoumng, and ' 
to nothing ehe., We now know, from certaiq 
Fa£f,\ that the Day muft, in' fotne degree, have 
fieen ' (hotter formerly than it is now : We dq 
not at all know' irt Faft, that the Moon has fea- 
iibly altered its Velocity: ’Pis therefore more 
reafonableto Cippoie, that this final! Accelera¬ 
tion of t^e Moon is not real, but apparent on¬ 
ly • and' that the fomewhat Ihorter Days by 
Which its Periods ought to have been meafbr*4 
£>ut of which, till now, we Were wholly igno¬ 
rant, do give us"the true Solution of that , 


ning Inequality j which is a flecenary Lonte- 

quence 
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quence therefrom. I wilh Dr. Halley had pro- 
fecuted that Matter farther, as he promifed to 
do, and had given us an Account, how much, 
thisfeeming Acceleration has amounted to y be- 
caufe that Quantity would have been very va¬ 
luable to me, in dating the Earth’s Diurnal Mo¬ 
tion for the feveral paft' Ages j and for want of 
which, among other Things, I have not been 
able to determine particular Numbers of Years 
to the Geometrical Progreflion above-mention¬ 
ed.- : 

Corol. (i 6.) There is however no Occafion 
to wait many Centuries of Years, in order to 
difcover the Antiquity of the Earth, in its pre¬ 
lent State, from Natural Philofophy, or to intro¬ 
duce any uncertain Hypothefis about the gradual 
Saltnefs of the Ocean, and of certain Seas, as 
Dr. Halley propofes for a Calcu¬ 
lation thereof: Since we have here PbUof.Tranfaff. 
at hand a much furer Method, and p^ 44 * ut 
this not built on a bare Hypothe¬ 
fis, but on Faft, for difcovering the lame alrea¬ 
dy v and that even from Dr. Halley 's own Gon- 
cefiions of the moveable Magnetick Poles of the 
Earth alfo. 

, . > i- ! ■ " ■ 

Carol . (17.) Since therefore it is evident 
from Natural Philofophy, efpecially as compar’d 
with all the oldeft Records of Mankind, that 
the pfefent State of this Earth on which we 
live, is of no other Antiquity than the Bible 

K informs 
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informs us : And lince the prefect Numbers of 
Men upon it could not have arifen from a Angle* 
or a few Pairs, as all the ancient Records agree 
they really did, according to the ufual Propor¬ 
tion of their Increafe and Doublings if their 
Lives had been of their prefent Brevity *, *tis 
plain, that the Sacred Writings have given us a 
true Account here alfo j and that the firft Pa¬ 
rents of Mankind, both before and after the 
Flood, lived much longer,, and fo doubled much 
quicker than we now do: Which Thing is ful¬ 
ly confirm’d in all prophane Antiquity alfo. 

Carol, (i 8.) Since therefore it is evident, 
from the ftill remaining flower Revolution of 
the Earth’s internal Loadftone, that, in Dr. 
Halley % Words above recited, “ the Diurnal 
“ Revolution has, moft probably, arifen from 
“ the Jmpulfe whereby this Diurnal Motion 
“ was imprefs’d on the Earth ^ being given to 
“ the external Parts, and from thence, in Time, 
“ communicated to the Internal} and fioce, as 
Dr. Halley well knows, no other Body in 
the vifible World is capable of giving fuch an 
Imprefliotl, but the Central Solid of a Comet j 
which I have conjectured in my New Theory, 
to have been the inftrumental Origin of the 
Diurnal Motion : Let us fee how the particu¬ 
lar Velocity here affigned to this Earth at firft; 
1 mean between a 50th and 40th Part greater 
than it now has, will agree with the Velocity 
of Comets.. Our Great Sis Ifaac Newton has 
i demon- 
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demonftrated, that the propord- ■ 
onable Velocities of all Comets, at Prop^VL 1 * 
the Diftances of any Planets from Corol. 7. and 
the Sun, ate nearly one'and the v, m A Pr ? p ; 
fame fo much greater than * ° r ° 3 * 
the annual Velocity of every Planet, as’the 
Diagonal is grfeater than the Side of a Square; 
or nearly as ip is mote than 7. It is alfo cer¬ 
tain, that 'fuch a Velocity is here to our Diur¬ 
nal at the'Equator, ( aipnj* • which aldne that 
Diurnal Motion muft have been at firft ihi- 
prefs’d ) as about 77 to tV If therefore that 
Comet’s Central Solid had'been as big as the 
upper Earth, add had hit agaihft all its outward 
Parts diredly ; this Velocity Wduld have been 
equally diftributed between them both j and 
therefore would have been die one half of the 
Velocity of Comets *, He. between 38 arid 39 
times the prdent Velocity. But then,'becaufe 
this Motion was very oblique to the Earth, and 
fo rather graz’d upon the outfide, thari hit 
Ogainft the whole Mafs that was to be moved, 
otherwife a Diurnal Motion could not have 
ririfen thettce \ this Velocity would be ftifl 
much lefs coniiderable. And as Comets Cen¬ 
tral Solids alfo are frequently very much lefs 
than the Earth * } fa might they have imprefs’d a 
ftill much lefs Quantity of Motion upon it. 
So that we can only hence certainly tell, that 
the Diurnal Velocity imprefs’d muft have been 
much lefs thari 77, moft probably much lefs than 
38 times the prefcnt DiurnalVeloeity of our 

K a Equa^ 
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Equator \ but cannot tell thatit was at all 
greater, : 

- 

Corel. (19.) Let us therefore leave this more 
uncertain Way, d priori, which,cannot afford us 
any .greater Accuracy y&nd proceed, to another, 
a po/leriori, from, the piu^nal Revolptions of 
the reft, of the. Planets \ which r in ; all Reafon i 
they every one at firft obtain’d in the fame 
way^ whether that Way were Ioomechanical 
or-Mecjianical,. which is of no Confeqpence in 
this Corollary. Aqd Jet us here fee what Pro¬ 
portion any of thjem bear to the Diurnal Velo¬ 
city of our Earth, For Fad is our fared 
Guide in fuch Matters: And his the fafeft Way 
to fuppofe our Diprnal Velocity never to have 
much exceeded the Diurnal Velocity of one or 
other of the reft of pur Fellow-Planets. Now 
if we proceed thus, we (hall foon find, that all 
Degreesof AngularVelocity much beyond double < 
the prefent Diurnal Motion of our Earth, is wjth r 
out all Example in the whole : Syftem y and that 
the greateft Part of the Inftances are of Motions 
much (lower than its own. To fey nothing then 
of the Sun, which is near a Month in revol¬ 
ving round: The Moon herfelf revolves in no 
lefs than a Month’s Time, bfyy, M,ars on 
one Side of us , - and Venus . on the other, 
which are the neareft and beft Inftances,revolve 
little differently from pur Earth at prefent \ the 
former in 74 $ hours, the latter in 33. Saturn t 
and J&trcwy are pot yet certainly known to 
'■ r ' J ' revolve 
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revolve about their own Axes at all. Jupiter 
alone is known to revolve a gopd deal quicker 
than our Earth at prefent: Jts.Day being no 
longer than 9 Hours 56'. Whichyangular Mo¬ 
tion is between twice and thrice: as fwift as the 
like angular Motion in Mars, ;the Earth, and 
Venus . So that, if we go the fureft Way, 
that of Fad \ and chiefly by the neareft and 
beft Inftances , the Earth’s Original Angular 
.Motion, mud not have been near thrice fo 
fwift as at prefent, and much the mod probably 
but little fwifter ; u e. its prefent State cannot, 
by the Phenomena and Series above, have been 
very much older *, but with much the greateft 
Probability, was not at all older than the Bible 
aflirms : Which feveral coincident Methods of 
Examination, all of them comihg to the fame 
main Conclufion, highly deferve every one’s fc- 
rious Confideratiom ,.»v” 

Corol. (2q.) Tho’ we could not before with 
fuflicient Exaftniefe, * priori, fix the Proportion, 
which the upper folid or confident Parts of our 
Earth, bear to the lower moveable Parts there¬ 
of $ yet may v we now, d. pojieriori, nearly ^de¬ 
termine the fame. For fince the Proportion of 
, the quickeft Motion of the Earth to that of the 
flowed, is the fame with that of the whole 
Earth, which at lad is moved to the upper 
Earth, which communicates that Motion .to the 
.reft, according to the known Laws <of the 
Communication of Motion in filch Bodies ^ 
^ ‘ And 
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Arid 6nce that Proportion is-as the Time 6f re¬ 
volving at laft, when the Motion is ; all 'COm- 
jrmtjicated, to the Time of-revolving at firft, 
when none was communicated} or, as we have 
feen, as about $65 t6 355**0? 36 to 35 ^ ( the 
{Lengthening of the Year ; at‘ the Deluge beihg 
.not here concerned',) ' r it i thence : appears,' 'that 
the entire Earth is to the bp per fohd Earth, as 
36 to 353 and che'Dfftefreftce, or Quantity of 
the lower moveable Earth Jeorifrfting of the 
Central Magnet, and interpofed Fluid, is to 
that upper folid Earth,^ as 1 to 35. Since 
therefore an outward Concave Sphere 2800 
Miles thick, is to an inward Sphere of 1206 
Miles Radius, nearly as 3 5 to 1we may weM 
fiate thofe Parts of the Earth accordingly, 
Tho’ indeed what Proportion the internal Mag¬ 
net bears to the upper Earth or interpofed Fluid, 
we cannot exaftly determine till we have better 
Obfervations. Only we may, if we pleafe, 
reckon the Depth of the interpofed Fluid not 
much different from the Semidiameter of the 
Central Loadftone. 

. . k ' • . : .. 

Corel. (21.) Upon better Obfervations, it 
will not, perhaps, be wholly impofiible, d po- 
Aeriori , to determine hereafter; within fome 
Latitude, the Nature and Denfity of the inter¬ 
pofed Fluid, by which a give* Motion, at firft 
imprefs’d on the upper Earth, 'has, in a given 
Time, been communicated to the internal Load¬ 
stone-:* Which Knowledge of- that Fluid would 

be 


Digitized by Lnoouie 



( 75 ) 

be highly acceptable to the Inquifitive ; and 
make way for . the . farther Difcovery of fuch 
Ufes, as it may fcrye to in the Courle of Pro¬ 
vidence, befides that of the Communication of 
this Motion. ... f . 

Corol. (22.) .Perhaps therefore jthat Fluid 
may prove fuch as is fit for Animals -to live in \ 
I mean either on the. inner Surface of .the upper 
Earth, or outward Surface of the Central Load- 
ftone, or elfe in the very Fluid it feif alfo; 
which laft .is the Cafe of the upper Surface of 
our Earth, and of the fluid Air above us. 
Nor does this Place, 1 confefs, feem to me to 
be any other than the of all Antiquity, 
Sacred and Prophane ; of which it is not pro¬ 
per here to treat more largely. However, the 
Reader is defired to confult what I have elfe- 
where faid to this Purpofe in my Agronomical 
Principles of Religion, Part V, and VII. and to 
underftand thofe Notions according to thefe 
Difcoveries, and not otherwife. 

Corol. (23,) Hence we may exaftiy com¬ 
pute the Inclination of the Dipping Needle for 
London , during the next 320 Years; till A. D. 
2040, or 160 Years before and after the Mag- 
netick Pole will come to the Meridian of Lon¬ 
don j which will not be till A, D, t88o, as in 
the following Tables 


i A . D. 
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A. IX A. ZX 

Inctin. 


1720 and 2040- 

- 75 °- 

10 • 

1725 and 2035- 

- 75 * 

l 7 * 

1750 and 2030- 

- 75 - 

23. 

1735 and 2025- 

- 75 - 

30. 

1740 and 2020 

- 75 * 

36. 

1745 and 2015- 

- 75 * 

42. 

1750 and 2010- 

— 75 * 

48. 

1755 and 2005- 

—75. 

55 - 

1760 and 2000- 

-7 6. 

00. 

1765 and 1995- 

-76. 

65. 

1770 and 1990- 

-76. 

09. 

1775 and 1985- 

-7 6. 

13 - 

1780 and 1980- 

-76. - 

17 * 

1785 and 1975- 

-7 6. 

21. 

1790 and 1970- 

-76. 

24. 

1795 and 1965- 

- 76. 

27. 

1800 and 1960- 

-76. 

3 °. 

1805 and 1955- 

-76. 

33 - 

1810 and 1950- 

—76. 

36. 

1815 and 1945- 

—76. 

38. 

1820 and 1940—76. 

40. 

1825 and 1935 

—76. 

42. 

1830 and 1930- 

-76. 

44. 

1835 and 1925- 

- 76. 

45 - 

1840 and 1920’ 

- 76 . 

47 - 

1845 and 1915- 

-76. 

48. 

« 1850 and 1910- 

-76. 

49. 

1855 and 1905- 

- 76. 

5c. 

i860 and 1900—76. 

5 i- 

1865 and 1895■ 

— 76. 

52. 

1870 and 1890- 

-76. 

53 * 

V1875 and 1885- 

- 76. 

54 - 

1880 and 1880- 

—76' 

55 - 
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. i . t ' | 

N.. B. That this Table being made from the 
Hypothefis, That the Revolution of the Mag¬ 
net iseveri, and will be no flower the next three 
Centuries than it was this laft } which is not 
ftridly true } the re 3 l Times anfwering to each 
Dip are to be fuppofed fomewhat later than 
thofe here fet down : But how much later can¬ 
not yet be exadly determined: And therefore I 
have not here made any Allowance for that In¬ 
equality.' ... 

f* : . t - ' ' 

. N. Bi (Since it will hereafter appear, that the 
Variation pf .Magoeti<Jk Reedies from the Azi¬ 
muth of the Meridians of.the internal Magnet, 
is derivM-'firom rthe Difference of , the Strength 
©f the fevered Parts ; df the internal Magnet’s 
Surface,' Which iS no. way to be known but by 
-Experience \ we cannot, with #ny Alfurance, 
Toretelthat Variation; as jto our own Meridian’s 
-long b^ttre-hand* ^ . Vnlefe where ; we have good 
-Accounts^, hoy? thatVariationfrora the internal 
•^lagnetis .Meridiari. has been,' in any Parallel, 

, for the Ages foregoing, a Which being not yet 
- to be met withi epon ^ to the Parallel of Lq?\- 
Idon, mufch lcfs aSitOrany, other Parallel, I date 
. not venture at all to; prod id that Variation , as 
I have here done 1 the Inclination : Only that 
. it may probably.*;.dill return round. and Be 
every -Where the. feme in any Year of the ne^t 
* Revolution of .the internal Magnet, that it has 
*. been: iri the like Y«a;r Cjf; any former Revolution 

. L thereof j 
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thereof*, or will it felf have a Revolution in 
fomewhat above 1920 Years. - 

: XiXIV. Thofe Two Magnetick Poles whichr 
Dr . Halley firft introduc’d, and fappofed fixed 
ifa bur tipper Earth y > and that as neceflartr tb 
ffiFfc* fhi: -Irregularity of the Variation-of tHe 
HdrizWftljl Needl'e from the Meridians of thb 
ftiovelt^e Magnet within the Earth, "bf "which 
ih‘the-Preface, have nojuftFoundatiOnin Na¬ 
ture, but ought to be wholly rejeded. . . . > 

The Reafon of this is very plain j that fuch 
Irregularity of Variation belongs to ©hr com¬ 
mon TerrelU or Spherical Loadftone, as weH as 
to the Earth’s internal Loadftone 5 
De ^Magnet. . as Dr. Gilbert has dong ago ©b- 
ferv ? d 5 and as every body may 
fobn fatisfy himftlf upon Trial. Thus that 
TerreHa which I have chiefly made ufeof, af¬ 
fords us bur feldom a Difeaion ftridly along; 
theMeridiarte j while the ; Needles vary fbme- 
times Eajlwards, fofofctiniefe iWeftwards : Info- 
much that between its North Tropick and Polar 
Cicde, that Variation amounts, in bne place, 
to above 30 Degrees 3 which is a Quan¬ 
tity “rarely knoWn 1 upon the Earth it felfl 
Nor is the Reifon thereof obfcure, viz. 
that Loadftones have never been purified 
; in the Fire, as Iron his ^ but are ufually ftill 
compos’d of Parts of Very different Degrees of 
; Strength; and Peffedion*, as all that cut thCtn 
' know very well: And that therefore where any 
*•'Part* 
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Parts are weaker than the reft, the ftronger 
neighbouring Parts prevail, and draw the 
Needles that way j as is the Cafe notorioully 
at the Place of greateft Variation on the Terre l- 

above-mentioned. Nor is Dr. Gilbert's No¬ 
tion of prominent or concave Parts, like Hills 
and Valleys, upon fuch TerrelU , as Occafions 
of fuch Variations, perhaps wholly unapplica- 
ble to the internal Loadftone: Tho’, 1 copfefs, 

I rather think the forementioned unequalStrength 
of its fuperficial Parts to be generally the Gaufe 
of the Needle’s Variation upon the Earth } as 
it evidently iafo upoa our TerrelU. 

N. B. This Variation, as tq the Aziiputh of 
Magnetick Needles, feems nothing at all to af- 
fcft their Angle of Inclination or Dip j as I 
have exattly tried on the Place of greateft Va¬ 
riation in th oTerr.ella above-mentioned : Which 
Property is very wonderful, and highly re¬ 
markable ; and what gives a vaft Preference to 
Dipping Needles above Horizontal opes, in all 
fuch Attempts for difcovering both of Longi¬ 
tude and Latitude thereby. Dr. Gil¬ 
bert indeed aflerts the contrary. But ‘ I0 ' 
fince I perceive he did: not diftinguifti between 
the Strength of the Magnet in the Elevation of 
a longer heavy Needle, and the Angle it felf of 
that Elevation, which in that Cafe is beft feen 
in a Ihorter and a lighter one, he is therein 
evidently miftaken. Accordingly I find, that 
ip thefe Parts of the World, where the Varia- 
L 2 tion 
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tion on the Azimuth is 25 or 2 6 Degrees Wejl-' 
ward frdm die Meridians of the internal Mag¬ 
net, yet is the Angle of Inclination below the 
Horizon the very fame that our Diftance from 
the Northern Pole of that internal Loadftone 
requires *, without any fenfible Inequality at 
all on account of fuch Variation. Which 
thing, as I faid, is very wonderful, and highly • 
remarkable. 

XXVv The Interval between the, Lines of. 
etjuaf Dip, taken in an'y'equal Humber'of De-> 
grees, as io°. 20 0 . 30 9 . 40°, ;^, are regu r . 
Jar r and nearly, if not exaftly, obferve the 
Proportion of the Sines of fochl Abgles; 
jvhofe Radius is a Quadrantal Arc, arid begiriic 
wHerp the-Dip is perpendicular to the-ficfoizoiu 
The Lines themfelves alfo of fach equal Dip, 
approach to parallel Circles, abofct fhe.MagncK 
tick Poles of the Earth. ' v: i 

1 This Propofitkm is proved both a Priori , and 
a Pofleriori > From the Experiment.of the 
. JSjikpation, of J ftnall Needles,, arid theio 
equal Bips,-uponrheSurface of Spherical 

/ Load ftbnesh* 'arid'’from the Fad of -the 

. pittance and Pafition of fuch Lines upon 
the Surface of the Earth, found by Qb* 

* fervat^n there.- ' ■ .... 

• A3 to the Former Proof, a Priori, I have qay, 

- *1 l> r»l * rM rn .11 J 
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on spherical Loadftones •, I raeaq thofem thcr 
i ” jgofleflion of the Right Honourable the , 
v 0( jLord Faijly ; And have found tnap the, 
Pjp of th^f(_nall End j of- a Needle, he-, 
v low its Surface or Horizon, 1$ air 22 . 9 . § 
o afrora- its J^uator, 41 j Degrees :, at 45 ® 
-nitrfra&j ik 6° £ e ^es f An4 i; at .67 i frpm>, 
!■ j’o. 75 >:' 3 t'.P^ 8 r ®'®§d: Whiile ap ;d>e Equator, 
‘„’: i ]|fiii| ! fm^l.(Heqdte‘iies ‘alop^jtpt Surface j 
; ‘ ; afli ^ qachriPple * ftanids . pqrpendipular 


v- j w«npE) *v-. I*.* . , *• ..x uuw ** > s _ 

made according to the. jUn£ ; fjf Sines, an< * 
jbeginning from the Poles. 

>jbnl lo jh>nA Aiii 'i ; •<■ 
r. r:e::n ,H £i;] (Siswo:; , Jndi 9 a 9 ?>* it '• 

fenuol i-r-vc'* V;;.'d * u v> : v,\ ' 

31 f' 1 ' r bVV I? ''"ipBoo; 96.' '* o ■ . , 

-n: cj . V' ,0 T i6cc. '' §4- i5 

\ i 8 . T)I zooo, . * 78 ; \ 2 $ ' ; . 

c :a 3p° c *.* 7k • ?•» . . 


O. ■'' 

; •; ; 

Sv,-,, - 

l8. 
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AU which *th!e-Nature of the • Line of Sines, 
afjJjp^riQ oth?r 'tide, dpes exa&ty ie<^re,' 
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The Ljne£6F : eq\iai Pip are thereon alfo no 
.ofHir thin. the j^raHels to the •’Equator j ah all 
tnrr! Tiddls jJttnqnftrate j and ’ 48 ' -every -body 
ufed to Spherical Loadfllohes 'Will tidily 
agreie, : ' l «’ l; r ; - % - 

'$k tq the; latter Probf ,/i Bjb£eriori, ith's to 
1 be tfdcen, as to Soth Parts,- Aom tfee^Situ- 
f ,r atiQp arid Diftahce pf tbfef§“Linesof^qual 
' “ Pip, hpdn' W Terre%ial Globe ^>r Map, 
7 made fromthebeft OMervitions, Whereon 
’ I have idratyta them j *£nii Which, 

Cafes* r M nearly and gehetally agrfc 

: vn r -. ■ - .• T.-r 


t. 


vwvma ^uy * i . 

" this PrPpofftioti. 


both 
to 


;ti 


N. B. The Quantity of this Angle of Incli¬ 
nation madetoyihe 1 Needle arid the Horizon of a 
Terrella h^s been Jong fought. )but never found 
iv o before* Div Gilbert thought, that 
1 the Needle pointed to the 

Pole, and |ha£ t^is Angle was there by Con- * 
fequence fyj?. 5 |q', inftead. of 6o°' v and the 
rell .comm^iy followed him* withouCany fuf- 
ficient Experiments, 

Corol. (i.) It appears from the fads, that 
the proportional Diltances pf the Lines or 
Circles of equal Dip, taken along the Meridi¬ 
ans of the . internal Load (tone j and from its 
Poles on each Side, are 3 66° of Dip in 272° 
of a great Circle <oa the Earth : l -mean this as 
taken in grofs, and one with another; ahJ 10 ’ 4 
'"nnetimes the Inequality will" be on one fide, 
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and; forpetinoes pp the other : r . as the Nature 
theLine of Birie^ does require. 

■ Corpf. (2.) In order to ttie defcribiqg thele 
Lipes qr Gircles of equal Dip upon a Globes 
we rouftdraw them throqgh three obfervea 
Pointswhere they can be had : or .elfe through 
2^, r pr at ieaft ,i obferved Point, and where we 
want them, through the Divifions of the Meri¬ 
dian? already mentioned,according to the Line of 
Sii^ea ; Refped being {till had to the Analogy 
pf thofe that are drawn through 3 obferved 
Points: According to which Rule, I have drawn 
fhePtincipaiof them upon Mr .Mol/neux's Globe, 
for the eafier Comprehenfion of the Curious. 

Corol. (3;) Since it appears from Obferva- 
tion, that the Poles of the internal Magnet are 
confiderably diftant from the Poles of the Earth, 
thefe Parallels, or Lines of equal Dip, will 
very rarely be coincident with the Parallels of 
the Earth’s Equator : Which yet is the only 
-poffible Cafe, where this Method will difcover 
no more than the Latitude. 

N. B. This Coincidence with our Parallels, 
feems now to be between Europe and America , 
near 30° North Latitude : To which alone, of 
all the Places now frequented in Navigation, 
this Imperfettion of our prefent Method ap¬ 
pears to belong. However, as the Ufe of very 
long Dipping- Needles will reduce that Space to 
>• a fmall Breadth, on each Side of fuch coinci¬ 
dent 
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dent Parallels 1 *, fo will itbeealyto avoidtbSf 
Inconvenience arifing therefrom. Pof finde the 
Longitude may ftill be found along other; Paral¬ 
lels at a fmall Diftance both Mrth arid SdUth^ 
pilots may ealily fail along one of thofe Pa¬ 
rallels, where the Longitude can be found, till' 
they come,to the Meridian df the Place they 
fail to: And then they may run along that 
.Meridian till they arrive there. Which -wilf 
be the mote ealily done, becaufe the Patalfel of 
that Place will, in this Cafe, be found by. ouf 
Dipping Needle . in the greateft Perfe&ioni 
f Nor will thfe Length of this Gourfe be confide* 
•rabiy. greater than the ufual one by. the Rumh 
Line. ' '" iX ■ '■ : .' * 

r Corot, Where we fyave feveral gbod 
Obfervatioris of the Angles of Inclination ok 
; Dip, at copliderable Diftances from each other, 
we may nearly find the reft; now, by Analogy < 
to the Line of Sines, without waiting for other 
Obfervations. Nor will Sea Charts made froih 
fuch Data, be wholly ufelefs at Sea, even at 
prefent j becaufe the Obfervations to be made 

* at fome particular Places, erpecially as join’d to 
. the Ufe of the Line of Sines,' will foon enable 
' the Pilots to correft thofe Lines of equal Pip 

* upon their. Charts, and to guide, themfelves, fti 
"fome meafufe, the reft of. their Voyage,' by 

fuch corrected Lines alfo. Though it mu ft be 
' confefs’d, that fuch Charts canribt 1 but requite 
^many more, and much nicer Obfervations^ than 

we 
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Weyefhave, irr order to their utmoff Pet£<£ 
dion* • . ! 

Cord, (yS) The Perpendiculars to thefe 
Magnet ick Parallels muff: be nearly the Meridi* 
ans of this internal Magnet* and pais not far 
off its 'Northern Pole. 

r. ■ • • 

' N. Bi Since the Quantity of the Inclination 
ibf the Dipping Needle has varied herd at\L«** 
£ the only Place in the World where it 
has been long enough known to determine that 
Alteration ,3 not much above 3 Degrees.in 114a. 
Years : (Asappear$ by Mr. Norman's Original 
Quantity 71® 50', compar’d with that now; 
75® 10'})' and will alter much more flowiy 
for a long time hereafter, as our Tablein Pag. 
f6 t fliewe: *Tis certain, that Charts imaafe 
with thefe Lines of equal Dip upon them* wlH 
ferve, at lead in thefe Parts.of the World, 
many Years, without anyNeceflity of Altera* 
tion, or any confiderable Inconvenience tq Na* 
vigationG 1’ .-G -u-j 

, - ■ * . * V , 1 ,f t 

■ ■' 1 ■ .. ^ J 

XXVI.Pr?££r«». EromThree Obfervations given, 
to find thePofition of the Magnetick Parallels, 
or Lines of d<^al’Pip, m the Parallels of the 
£arth, in every Country. - i . . - . 

Let L be the Place of the Firft 
Observation ; S of the Second ■: and 4 . f%»v fffc 
C of the Third. The Pofitionlof the t A’* 

M ' A -1 '\ Lines 
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.Lines LS.and LC.being given with regard to 
L R a Parallel of the Earth : Take the Didan¬ 
ces LM, LN, as is the Number of Geogra¬ 
phical Miles correfponding to the Alteration of 
one Degree of Dip along the Line LC; to the 
Number of Miles correfponding to the Altera¬ 
tion of one Degree of Dip along the Line LS. 
Draw the Line MN, with its Parallels L B and 
BO. Thefe are Magnetical Parallels, of Lines 
of fcqual Dip ; and determine the Angle BLR; 
which is their Inclination to the Earth’s Paral¬ 
lels in that Country. 

Thus, If with us L be London ; where the 
Dip is'7 5? i o'. S be Salt.fleet, at ,the Sea-fide 
jn Ltncolnjhire, in or very near the Meridian of 
London, and at the Difiance of about two De¬ 
grees, or 120 Geographical Miles; where the 
Dip is 77° 15'. and G be Chefler , in an Anglp 
Of about 42 Degrees from the North, Weflward ; 
£nd at the Diftance of about 150 fuch Miles; 
where the Dip is 76° 22'. LM wijl be to LN; 
as'130, the Number of. Miles for the Alteration 
of one Degree of Dip along the Line L C, to 58; 
the Number of Miles for the Alteration of one 
Degree of Dip along the Line L S ; or nearly 
as 22 to 10. The Angle BLR, which is the 
Inclination of the Parallels,' will be. about 22?. 
And the Firjl and Principal Magnetiok Parallel J 
or Line of equal Dip "palling through London, 
will alfo pafsnearly through Calais, Dover, 
Wood flock or Blenheim, Hereford, Ahsriflwitb in 
Wales, and 20 Miles South of J)yblin in /f«- 
landf Q £. I. Com f. 
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Corollary . Since B R, is to R L , or the 
Changeof the Dip along bur ‘'Parallels, to the 
Change of the Dip along our Meridians [Tee 
rather of the Maps *] as 4 to 16. The Longi¬ 
tude may with us be difcoverred between the 
ofle Half, and one third Part, a$ ex^dly as the 
Latitude, or in the Proportion of 4 to ic. 

■ if, •* « 

->,*• ■ ■ 1 ’ . I 

3 Carol. (a.) Snce therefore ’tis eafy in Fad 
r® difcovet the Dip to 4', a* I have found by 
frequent Experience, ’twill be, alike ?afy to’dit- 
cover our Latitude to 4 Miles, and our Longi¬ 
tude to 10 Miles. j 

N.B. The Poife made ufe of ih thefe Ob¬ 
servations is fonecefftry in our Needles of th£ 
ordinary Shape, that ray Needles of one Foot, 
<tanpois’d, differed from the true Dip of thofe of 
four Feet rightly pois’d here ar London, no lefs 
than i®« 35% and thofe of four Feet themfelves*, 
when unpois’d, ftill differ from themfelves, 
-when poifed, in the fame Place, not lefs than 

Degrees* - 

jt . - - J 

.• N. B. However, a fmalhfirrOr in the placing 
nf this Poife, is of almoft no Confcqtience as 
to the altering of the true Angle of inclination* 
-Thus if herb in England we miftake an entire 
Quarter of a Degree, m the ttue Place of the 
IPoife, we (hali etr only Two Minutes in the 
-Angle of Inclination. And the like is to be 
•fuppofed in other Places* 

M 2 4 G<t* 
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■ T 7 ...» : /■ : O 

:. A Gentfil .Oeserv:a-® 1*>cN* ‘ 

. \ ' . : * , J . , - 

I T tray poflibly be here exuded; >that, after 
theDifeoVery of fb many ffad fo: ftrahge 
J-'baenonifcna; of the LOadflbone, I flbould offer 
feme Philojppbical. or Mechanical f^ypothefife 
for their Solution. Nor have I been wanting . 
in ImyTh'oughtfaftd'BRdbavou® tbar'wAy. But 
fiot:being able' tb ktigfy ray-felfaft any 
-fueh Hypothefi*,! (hafit'nQt faapofchmy thug 
-of ’that'Jbr^mce 

hlmfelf, in the 2d Edition of hiMnoftdfamous 
Pbilofopbia Naturalis Principia Mathematics 
•atSfer he "had made' ths ; vaffeft afuj(ttjdft.dmiting 
dDifcoverSes about the ^wer of lGtww^i abi * 
. . '. given, ufe his Thoqght« : Concerning 

.p. 4 ai^484. Go^:in an admirable Sctytnm, « 
^content to conclude fciBWork, withcait being 
.able toigive^ny Phitofojibtealor IV^athetnaticaA «■ 
Recount of that Powbr of Gravity 5,may i» 
tdeedrvery juftjy fpeaksfe, as gives ys the^reateff 
Keafon to fuppofe he believed it was not lMe- 
chanical, but deriv’d from the immediate Power 
jof GodHiitttfeifivtfie! Great Author' pf.‘Nature. 
»Nor.*did the very ; Learned Dr. Jfrefi\lej y nor 
.that.Excellent Mathematician, the Editor, Mb 
■£otei, at ail miftake him, or the dijredf Ten- 
•jdancy of his Drfcoveries when the former in 
diis 'Boyles Lectures, and the latter in hh 
(Preface, to that Edition, all along own and ^ 
plead for the fame Thing. Accordingly 1 am 
- -- \ a driven, 
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Hefted, hy fcbfc like Keceffity, to Gori&fs, that 
d! ean<nb.w«y folvc the PhasDomtaaxjfMagnfc- 
tifti mechanically f flor can i fc> touch as devife 
any Jach Motiotiof a fubtil Fiu$4 belonging 
file. H-oadftoetVias fcall account {for an Attra- 
dfcttfd Ponvtr in tlwc Sefquidnplicatp Proportion 
qfi ^10,Gained, reciprocally ::!Ndr,mdccd, if l 
could ^devife ah^E duds Motion! oif a .FhjidT, 
would r th»tx' be kl Efficient Reafcnlto Aetewaine’, 
^t,fodi<a!FBui&^aa!the sdal Cafafevof thofe 
AppeaiancOB/'afe Mr t fGjfW;his wdH 6bf«v’d i’h 
tbdiVke:Cdfcy trl that Prelacec ‘ Nay? indeed, iho* 
Ixriulii prows© tb£ Bemgoffach */tlui 4 , -arid 
flcvjfe a. p®o^er_"Mbtion of that IFiaid,; arid 
nialee i^prthafcfejvTthdt -feme -hi*Awtoi)unHij<jiwd 
Pcdpdrty ofthat Jtn^ingiFImdj-raa^ari certain¬ 
ty] capable; offblynsgrahtfePlnberioniena aaedhk- 
cscallyi; ;yeyhwotild. this do Jiotiso're'thafii re¬ 
move sflieri imtoedi^te-vPowec . of ,the Supreme 
fietegoneDcgrea feirhei:. fc?dvecbppfearitig that 
the laft Refort, the finaLRefulcof alffdch Mecha¬ 
nical Principles whatfoever, always do, always 
will, and always mull be refolved into the Im- 
mechanical Power and Efficiency of God himfelf, 
the Firft and Continual Caufe} the Firft and Con¬ 
tinual Mover ; the Firft and Continual, moft Wife 
and Powerful Author, Difpofer, and Governor 
of the Univerfe: b whofe World we live j and 
without whofe conftant Interpofition and Pro¬ 
vidence, that World of his in which we live , 
would immediately diflolve into a Chaos of 
Confufion, if not be reduced into its firft State 
-Oil. of 
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of Annihilation, or Non-Exiftence. I fball 
therefore chafe to end all imthe honeft Words 
of the fir ft Inventor of the Dip* 
!r\vn raa ’ ping Needle, Robert Noman, re¬ 
lating to this Matter: u Now; 
** fays he, peradventure you will ask me, How 
“ this Stone-hath this Power, and how it is fn- 
“ gendredM am no more able tofatisfyyou 
* therein,;.than if you fliould ask me, How 
“ and. by:what Means the Celeftial Spheres are 
“ moved > But that God, in his Omnipotent 
“ Providence, hath appointed it fo to be: Which 
“ may ferve for a general Anfwer to all fuch 
“ curious Searchers of the fecret Works of God 
“ in his Creatures.. —~-Nbw. therefore, as di* 
vers have whetted their Wits, yea and dui- 
“ led them, fo have I miner and yet in the 
“ End have been conffrained to fly to the Cor* 
“ ner Stone, I mean God j who hath given 
“ Power to this Stone, which was received at 
his mighty Hand in Creation.. . 


tioi 

• * 
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P R O B L EM 

To find the Longitude or Latitude by the 
Pipping Needle. 

I F the Lines of equal Inclination or Dip be¬ 
low the Horizon, be drawn upon Maps 
arid Charts, from good Obfervations, it will be 
very eafy from the Longitude known, to find 
the Latitude j arid from the Latitude known 
%o find the Longitude ; : and this both at Sea 
and Land* 

Thus in that firft Sketch of a Map for fome 
Parts of England and France, here exhibi¬ 
ted, where 1 either have my felf obferved the 
Inclination with a Dipping Needle of one 
Foot unpois’d, the laft Year 171 o. or pro¬ 
cur’d former Obfervations ; visa . one at 
Farm, made by ■ Col. Windham ; and 
another at Poven in Normandy. extant in 
Pr, Power; 

frippofewe are travelling or failing along the 
Meridian of London, , and we find the 
Afigle of Dip or Inclination, with a 
Needle of one Foot unppis’d, to be 750. 
*Tis evident, that this Meridian, and the 
Line of this Dip, can meet no where but 
in the Latitude qf 530. u . which is 
- pererore the Latitude fought* Op 
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Or fuppofe we are travelling or failing along 
tie' Parallel of London, }, e. ,in 51®. 32'. 
North Latitude j and we find the Angle of 
r Dip or Inclination to bey4°. This Pa¬ 
rallel, arid the Line of this Dip, can meet 
no where* but in i°. 46*. of Eafl Longi¬ 
tude from London , which is therefore the 
Longitude fought* But the ftnall M|p 
hereto prefixed, makes this Method fo Ve¬ 
ry eafy by bare Infpertion, that I need-fay 
no more about it. s •' 

N. R. The Cafe is the very fame in the Secorid 
fmallMap,containing thoObfervationsI made tKft 
Tear, 1720. with a Magnetick Needle of 
Inches rightly poifed 3 and needs no farther Ex¬ 
plication. Nor is tie great Difference betweertche 
Dips in tfeefe Two Maps any Objedion again!!: 
this Method 3 becaufe when the feveral Needles 
come to have every one their proper Poife, and 
to' be all :adjuftea to one, Standard, as they 
ought to be, that Difference will entirdy'ceafe. 
And if we confider the firft Map, veefball find 
that 1 the fapie Pofition of the Lines of'equal 
Dip, which agrees to the Obfervationt this 
Tear, viz. that of 22 Degrees from the Parallels 
of the Equator, do alfo beft agteeto Two^ of 
tire remoteft arid beft Obfervatiorts fet down in 
jtheother Map, 1 mean thofeat^r^,and Rovenj 
as will be obvious on a little Attention. 

Carol. (1.) Hence we may find the Place 
where wo are It Sea, by the Dipping Needle, - 
oven without the Knowledge of the Latitude. 

■- ■ i- } ; ■ ’■ '■■■: For 
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for if either we know the Number of Leagues 
we have failed, or the yVngle from the Meridian 
in which we have failed-ftom any known Place, 
which may one or both be ufually done pretty 
nearly, the Interfeftion of a Circle of the 
given Diftance, or of a ftrait Line draWri in the 
given Angle, with the Line of the true Dip, will 
determine our Place, artd at Price give tts both 
its Latitude and Longitude. 

Corollary (i.) Hence we Wf corteft all our 
Sea-Charts, and Geographical Maps of Coun¬ 
tries, with their Ports, and that to great Ex- 
aft nefs j thofe of the Land efpecially, where 
there can be no Difficulty iri making the niceft 
Obfervations. 

Corol (2 i) Hepce alfo, by the Help of a ve- 
Vy few more good Obfervarions, to be made at 
the Laiids-End t Scilly , ExeteY, Dublin , Carlifle^ 
Aberdeen JJfhant ^ Eiwmenck^l artnouth, th tTexel^ 

' and the like convenient Places, we may foon draw 
the Lines of equal Dip in our Coafting Charts 5 
Which, tifed with a Dipping Needle of Fout 
Foot long, will prefetve the Ships near Great 
Britain and Ireland • and particularly near Scilly 
I (lands, from all Danger, for want of knowing 
their Longitude •, or even their Latitude fome- 
tjmes alfo. Which Thing I would therefore 
humbly recommend to the Right Honourable* 
and others the CouimiflionerS appointed by Aft 
of Parliament for the Difcovety of the Longi¬ 
tude, as the firft Thing proper for their Confi- 

deration; • u 

-TL N Rules 
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Rules of Pra&ice for the Management of 
the-Dipping Needle, in order to the 
Difcovery of the true Angle of Incli¬ 
nation. 

(O P U B your Needle,the Edges on which 
|\ it revolves^ ( which muft be (trait 
Lines, exaftly horizontal, and nicely polifhed ) 
and its Pivots playing thereon, with a clean 
Cloth or Handkerchief, that no Daft or Dirt 
may cleave to them, or alter the true' Poife j 
and that the Needle may move eafily and 
freely. 

(2.) By the,mean6 of the three Screws, ad- 
juft the Situation of the Pedeftal, or Frame, to 
the Perpendicular j which a Spirit Level will 
exadly difeove* jit Land j an^Whichjthe Frame 
it felf at S.ea cannot vary from, by its,original 
Contrivance. "V : . ! 

(3.) Remove the Poife to thatDlvifion upon 
ihe Needle from the Center, which you expeft 
the true Dip will have below the Horizon ; as 
3t London to 75* 10: becaiife the Dip is there 
7 5° 10 below, the Horizonj and To every where* 
Jf you find, ,upon Trial, that your Dip is a 
(mail matter different from what you expefted, 
'remove your Poife a little, till it agree with 
the true Dip, as near as poffible. 

(4.) Set a fmall Compafs, or Horizontal 
Needle, on, of parallel to the Dire&ion of your 

lnftfu- 
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Inftrument y ind remote your Inftrument, till 
its principal Direftion lies parallel. to your 
fmall Needle: For then, and then 6nly is it in 
that Magnetick Meridian, and rightly difpofed 
to fliew the true Angle of Dip or Inclinati¬ 
on* 

(5.) Put your Dipping Needle into its Place, 
the right Side or Edge upwards, and guide it 
. within a few Degrees of that Situation, where 
you exped it will fhew the Inclination: And, 
letting it freely ofcillate feveral times, note all 
along bv the middle Point of Time, ( from 
your Watch, or Pendulum, or Pulfe ) and 
alfo by the middle Point of the fmalleft Arc 
defcrib’d, the middle Angle of each Ofcillation: 
Then fet down that Angle in a Paper, as the 
true Angle of Inclination, by this firft Method $ 
aa at London 7 5 0 10. 

(6.) Take off the Poife, and let the Needle 
find its own Equilibrium. Then remove the 
Needle about 6 Degrees on either Side} and 
count 4, 8,Or 12 of thofe Vibrations by your 
Watch or Pendulum^and fet down the 4th, 
8th, or 12th Part of that'Number of Ofcillati- 
tions, to be. made ufe of prefently. * 

(7.) Then .phce the Tame Needle, with-' 
out any Poife at all, in an Horizontal Situation ^ 
and-count, in like manner, the Number of Se¬ 
conds in half the Nuidber of Vibrations here, 
as you did of Ofcillations there, (the half 
of thefe, if you pleafe, with one, and the 
Other half with the other Side upward:) 

N 2 begin- 
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beginning fomewhaj , above j 30 Degrees on ; 
either Side the natural Pire&ion of the Needle } j 
and fet down the one half the 4th or 6th Parc ! 
of this Number alfo. 

(8.) Then having firft fquared both the 
Numbers, work by the Rule of Three, thus ; 

As the Square of the larger Number of Se- 1 
conds, of the Vibrations •, to the Square of the * 
fmaller Number of Seconds, of the Ofcilhtions : 

So is the Radius to be to a fourth Number: 

which will be the Cofine of the Dip. E. G. 

// // 

at 'London thds: 43^ q —T 890^6 : 22 q 

=484:: 10000:2 560: =Cofine 75®. 1 o'. Now 
if thefe two Ways of difcovering the true Dip 
agree within about a Quarter, or however with¬ 
in Half a Degree, you may fecurely take the 
former Dip, found direftly, for the true one. 

But if they differ more than that, *tis probable 
fome Error has been committed in the Experi¬ 
ment, by reafon of fome Iron or Loadftone 
too near the Needle ; or becaufe the Frame was 
either not exa&ly Horizontal, or not truly in 
the Magnetick Meridian, as it ought to have 
been : In which Cafe the Experiment is to he 
repeated, for greater Satisfaction. 

N. B. Since this Second Method cannot 
come near to the fame Exaftnefe with the Firft, ! 
and is more difficult to be put in Praftice, I ra- ! 
ther wcomnmd, it to the curious Seaman, when '! 

hn : 
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he has any particular Doubt as to his Longitude 
or Latitude, or When he is near the Shoar, or 
when he has forne reafon to fufped his Needle 
to be out of Order ^ than require it in the or¬ 
dinary Courfe of his PraCtice. And indeed, if 
he will but make the other Obfervation at 
Noon, or at a fet Time, every Day \ there 
will be fuch a natural Harmony and Ana¬ 
logy between thefe Angles of Inclination, as 
appearing upon his Journal, when carefully ob- 
ferv’d } and fuch Difcord and Difagreement 
when carelefsly noted, that he will not be 
much liable to any confiderable Error arifing 
from this Head: Any particular Error of the 
Obfervation in one Day, being naturally cor¬ 
rected by the better Observations of the fore¬ 
going and following Days. 

N. B. Since the Latitude, when we fail 
‘within a Point or two of the .‘North or South, 
Is molt exactly difcoverable by this Method, as 
well as the Longitude fonqewhat lefs exactly, 
.when we fail along, or very near a Parallel, 
by even or proportional Alterations of. the Dip 
.every Day y in fuch Cafes the obferving Saiiqr 
will difcover his Place originally, even without 
recourfe to his Chart, or to any other Method 
of Obfervation whatsoever, 

: '•••■»■ i - ' 

A. B. Yet fince the Courfe is very frequent¬ 
ly upon other intermediate Points of the Com- 
pafs j in which Cafe a the natural way of dif- 

covering 
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covering the Longitude is by the InterTe&ion 
of the Lines of equal Dip, with the Parallels 
of Latitude j ’tis certain, that the oftener and . 
the exader we can take our Latitude at Sea, the 
more accurately fliall we know our Longitude. 
"Whence that neweft and belt Contrivance of 
the very Ingenious Mr. Rowe, whereby he can 
much more frequently, and fomewhat more ex¬ 
actly than formerly take that Latitude, will be 
of great Ufe here j and will enable us to dif- 
cover even our Longitude from this Method, 
to a greater Degree of Accuracy than we could 
otherwife do. To (ay nothing here of an Im¬ 
provement of my own. to the like Purpofe j 
of which more prefently. 

N, B. The beft Place and beft Way for ufing 
the Dipping Needle on Shipboard, 1 take to be 
thefe. That in or near tne Lower Deck, as 
clofe to the main Maft as may be, or exadly 
where the Center of the Ship’s Motion is, 
which is efteemed by the Ship-Builders to be, 
where the Surface of the Sea produc’d would 
cut the main Maft, ( which Place mufthave no 
Iron at all within a Foot or two j and no, great 
Quantity of Iron within a Yard or two of it:) 
a round and ftrong Hole be made, of about 
two Foot Diameter j that in this Hole be a 
ftrong Circular Horizontal.Table hung, within 
a very ftrong Circle of Brafs, which has two 
Axes, at right Angles one to another, in the 
way of Sea Compares 5 that to the Bottom of 

this 
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this Table be firmly join’d, and, if need be, 
brac’d, a long and heavy Pendulum as I may 
call it, (tho’ fomewhat improperly: for ’tis the 
Ship it felf, and not this, that principally of- 
cillates, in the way of a real Pendulum :) in 
order to keep the Circular Table Horizontal. 
Vpon this Table place your Inftrument, with 
its fmall Needle to guide it to the Magnetick 
Meridian j and with its Spirit Level, if there be 
Occafion, to guide it to the Horizontal Situa¬ 
tion. For in this Method, as I have frequent¬ 
ly^ tried my felf, and fhewn it to many curious 
and exaft Obfervers alfo, the fliaking of the 
Ship is almoft wholly avoided, and the Angle 
of Inclination is found near as exaftly as it is at 
Land j where there is no Concuffion at all. 

N. B. Upon fuch an Horizontal Table we 
may place Pendulum Clocks, Large Hour- 
glafles, or the like equal Movements, for the 
exa&er Meafure of Time, at leaft for fome 
Day9, if not Weeks, in order to the Difcovery 
. of the Longitude by any other Methods which 
require it. Upon the fame Table alfo may In- 
ftruments be plac’d for the exa&er Difcovery of 
the Latitude at leaft when the Sun fhines at 
Noon: All which Methods have hitherto 
been too impracticable, for want of fuch an 
Horizontal Table. And tho’ this Table will 
not be free from all Degrees of Motion • yet 
Will that Motion be very fmall, where the 
► Pendulum is 3 or 4 Foot long j and will ftill 

be 
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be equally below the Horizoti oh one Side, an$ 
above it on the other: Which will hardly id- 
commode the Accuracy of fuch Movements and 
dlhfervations at all. 

N.B.l once thought to have (hewn in this 
place, how the Inclination of the Dipping 
Needle might alfo have been found at Sea* 
Without any Concuflion from the Ship at all, 
in the Places of greateft Danger, or within 80 
Dr 90 Miles of tne Shores, which the Seamed 
call the Soundings : I mean, by defending in a 
Cldfe Chamber or Diving Bell , to the Bottom of 
the Sea } and there making the Experiment : 
Which thing, is by no means impracticable, as 
Dr.: Halley well knows: [ He having been One 
of Five at the Bottom, even in an Open Diving 
in 9 or 10 Fathom Water, for above an 
Hour and a half at a time, withodt any fort of 
ill Confequencje, as himfelf informs us, Pbilofi 
Tranf.itt, N°. 349.] But becaufe I find, up¬ 
on-Trial, that there will feldom or never be 
Occafion for fo troublefome and chargeable a 
Method, I omit what I had Written on that 
Head. 

JC SJT . ~ V-LC fl3Uv * • StUiIuK*-! 3(13 

■ : N, B. Whether }HiS, pr ahy otiiet Method", 
Either fbr Longitude ‘or Latitude, can be put id 
Practice in a very great Storm at Sea, I do not 
know: Only this I Will fay, that if, on thp 
Expectation of fuch a Storm, the Longitude 
and Latitode be known j add if, as foon as 
‘ 1 4 fuch 
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fuch a Storm is over, the fame be alfo known, 
which fuch a Storm can no ways hinder, there 
can be no great Inconvenience in not knowing 
either ofthem, during thfc Storm it felf; when 
Hie Seaipeh, to)be fure,_ate dtherwife employ'd $ 
land 'when it frequently happens, that fuch their 
Knowledge .would be of.no.Advantage to them: 
It being to (mall purpofe to know anew, where 
the Ship is, or whither they are to guide her, 
at a time wheni foe either lies at Anchor im¬ 
moveable, or elfe drives before the Wind, with¬ 
out fubmitting at all to the Guidance pf her 
Pilot. . n 
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^■AddtffdA &> Omghtda* 

AT in? the Tale Page,fidltheCo 
■ '■* piesof the Sibylline Orreries* as'wett 

as Tbeophiluth Copy, l have Word 

wreftnowa in the Gw^ Lsnguage, inflbrd' af 

fn&kvci* ■ "•■ ilA : iLiiii i.i -I-.-J il 

‘ ;vi uivj*' 1 : a; '{m; u i ’v/^p j;r f 
•: ' ’ P'4l »t¥'Ard! **£:r, 

• •. . ; t - : . .t taJi: d •£ . . %.> 

& fir partici$ar;t rend but 
precarious. • ’ -1 

Line 29. Add: However, I muft not here 
omit that highly valuable Attempt which was 
made by Captain John Wood , a very Inquifitive 
and Judicious Sailor, for the Difcovery of thofe 
Things by Theory and Praftice together, which 
Mr. Bond was chiefly trying to do by Theory. 
For about this very Time, or A. D. 1676 . 
this Captain Woo&WmNorth, in order to 
difeover the Nortli-Mjjl Paflage. Where one 
of the Reafons that induced him to this Voyage, 
as he tells us himfelf, was this: * That he 

* having for fome Years part framed an Hypo- 
4 thefis of the Motion of the Two Magnetical 
4 Poles5 (for, fays he. Two fuch there be :) 
4 And having by the Obfervations of all or 
4 moft that writ of that Subjed, with his 
4 own v Obfervations, and coftly Experiment, 

a great many Places of the Superficies 
‘ of the Terreftrial Globe, found out their 

4 Motion 
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* Motionvery near: £The Northern Pole, ha 
had juft told us, * he was certain was' not tha 
4 fame with the Pole of the World.] Where-' 

8 by the Inclination of the Magnetick Needle 
4 under the Horizon: in all Latitudes and all 
8 Lohgitudta^ and Variation of the Compaft 
1 might be found in any Place in this World, 

’■ without thc. Affiftance of any. other Lwrtinfr 

* xy s He wanted to comenearer thc Pole, itl 

* order to. better Satisfaction. , Tho*, as he 
1 tells, us afterward, when be. intended <ta have 
* r given a more full and nice Account of all the 
‘ Experiments he had and fhould have made $ 

* efpeciaHy thofe .of the Magnet, which- he > - 

* forbears tomentioh, becaufe he intended to 
- publifli them in a Treatife by themfelvesj 

* He, alas! with his Ship, loft all his Papers* 

4 and with them all that he had in the World 

* hefide V. See Sir John Yarbrough's Voyages, 
png. 150,15i. and fag. 195, 196. And this 
indeed fisehbs to have been the laftand bed 
Attempt j that has been made in this Kind td 
thiavery.Day. And Pity, great Pity it was 
that'it had no better Succefe \ and that it was 
not feconded by fome other , fk Perfon,or by 
the Publick afterward ! Mr. Band 

indeed once appeals to thisCaptain *“ Wd* 

John, Wood's Obfervation inthe 
Streights of Magellan , for the Confirmation of 
his Hypothefis : But what that Obfervation .was 
in particular, he does not inform us. 1 ima* 
gine he may mean that of his fuppofed Dip 
,0 a there. 
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there, of 65“. a6'. which is not very remote 
from my own Determination, of the fame, dei 
riv’d from other Obfervatioris. 1 

Page 2a. L. 11. Add: Dr. Halley did aifo him* 
feif make fome ufe of a fmall Dipping Needle^ 
near the Iflands of Cape Verd, and found that 
it there lay Horizontal, contrary to all other 
Analogy: as if there were fame flocks of 
Loadftone there. But when.he made the Idee 
Obfervation at -the Iflandof St; r Helena , he 
found the Dip there to be regular, and in a 
near Agreement with the beft of the other Ofc^ 
fervations thereabouts, and to my own Theoryi 
' Page Lina-3. Add; Only this. they 
found, that near the Ifland of Jersey \ 3nd iri 
the Eajl Indies, both very nearrthe great Car- 
domain Ifland, in the Streights of Malacca j 
and on a Rock at Pulo Candore, their common! 
Compafs would turn feveral ways j and fo mud 
‘ either have been over a Pole of the internal 
Loadftone, or near fome Maghetick Rocks; The 
latter of which Mr, Pound juftly thinks to 
have been the Cafe in all thofe. Places. And 
indeed what Grounds of Sufpicion foever there 
may be as to certain Coafts and iflands, where 
the Longitude cannot be wanted} and where, 
in cafe it were wanted, a {mail Removal of the 
Ship would give it as before *, there is not, that I 
know of, any certain Examples of Irregularity 
of the Dip in the open Seas j where alone we 
have the principal Occafion for that Longitude; 
either from Iron Mines, which indeed make 
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link or no Impreflion upon Magrietick Needles, 
even placed in thevery Middle of them $ ot 
from Magnetiek j Rocks, or any other ; Caofe 
whatfoever. Upon which Occafion, Hear die 
mod authentic^ Teftimqny ofMr, Bound hind 
felf r who has made Obfiwvatidns with a Dipt 
ping Needle in more remote Regions thdn any 
other Perlbn .wbomfoeyer y and who fesaffured 
ipeby his Letters, iThat Iwasriafinformcdj 
f when I fiippofed he had affirm’d, concerning 
- the Horizontal Needle, that it wg$ (b irrtttu 
i Mx in a certain Place of x&wQf&n Sets, that 
? it would turn every wiay. And He declares; 
' that it did fo only in thefotementibned Places 
‘ between Jflands, and on Rocks j ( which might 

* be great Loadftones,) He. adds, That hd 

* bad made Obfemtions .with' the Dipping 
‘Needle in feveral Places at Land^ fin die 

* EaJI Indies,'] which he efleetped pretty good,' 
‘ and agreeable to one another ; tho? they were' 
f all loft at the Deftruftion of the Faftory ad 
‘ Bulo Condore and his Memory doesnot noW 
enable him in any Degree to recover then?, 
The Obfervations themfelves alfo, which ho 
and Mr. Cunningham, as well as Mr. Hudfon, 
Mr. Noel, and Mr. Fejtillee, made in their feve¬ 
ral Voyages, already mentioned, give no certain 
Indications of any luch irregularity at all. 

Line ii, &c. Dele: and an Hypothefis of 
his own, with refpeft to two large Magnets, 
which he fuppofed to be within the Earth* . 

•» 
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Page l'pitLme 4, 5. read \ than an Hypo 
tbe(is, fuppos’d. to be dedacible from that Au¬ 
thor's Obfervations, of two, &c. 
orljde the End of the Preface add: Since this 
Freftce was printed off, 1 have received Inform 
mation from Mr. Campbell a very inquifitive 
Friend of mine, That; the Mariner’s Compafs 
tvaa, in feme fort, for ( certain, known in the 
Southern Parts of- France above a Century 
(boner than John Goia. is generally fuppos’d to 
have firft applied it tro.Nayigation in the Medi¬ 
terranean, Of which Difcovery I will give 
thfti Account in my Friends own Words,, as 
foUdws : * The following Lines are found in 
*i^ji old provincial Poet, commonly call’d, Guyot 
\&le Provins, who floor idl’d before the End of 
^ the 1 ath Century. And by the Date of his 

* -Work, they appear to have been wrote in the 

* Year 1180. And they contain fo very clear 
l and plain a Defcription of the Mariner’s 
‘ Compafs, as puts it part all doubt that ’twas 
V known at that time. 


m! r Jcoljeefioilene femtet 
t . . \ ' TJri art folk , qui Moniir ne puet 
-v \ Par vertu deId Marinette . 
nirr . line pierreiaide & noirette 

Ou li ferl Volontiers fe joint, ‘ 

"]() '-i: l (!,. ! ■' i ' 

.* l have put them down exa&lyasthpy (land 
‘ in the Original, according to tlje iOirthogra* 
* phy and Spelling us’d at that Time. I (hall 

4 now 
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‘Jtttffjive you, theiil Tsanflation Veqr ne& li- 

r. t. \ \ 1 dvrjr;/ .1 io 

*n *■"> *-c !j ;• • <'1 v't # io -wilful 

mdwt<y ( hmanir^ie 
And there in TmArWkatMvet ddaeii)6s{¥iim KM 
fy1w#tt9"of tke£!dnfntfii . ,;;;a?3 J i y'i wue! 
And,dnMgljmask'Sione, j ne*! rljo.srfl 
27*5: alvajitaitr&f&zJrotL . -nurl nod;/ rmstn 

rfoss 

; f :Xfa»fe < Llogi'5jrc v £ite& ;hyMi. Fpiq a 
•‘ .wfekrdirfft 

5. ^€3gn crf Liwii) i$fh, in hwrBoAkf ^indtctdldidfc 
f it** lA*tiiqvite$ yV 4 a Btanee'^ AMikirt ffo&fl 
l Perrauit,: illi bis! Paraifcl fif: ihtcc A& 

*« Stents aad:Mo<i«inflrwrjth wfpc&ittu Aits«m| 
'Scietices- Tt ^ AM tbe-Age:of tbktPmt 
£ifbais cttiaiiily knowta amccfe htofiloqntiym^ 
‘ 4s wc fehoifr thatrof b\ut<Ghttni 2 to) .-is 
l h -. i \ ■ : ’•’** ;'' nrh:.I i £ : dj oi - ■?<,• aoi 

c: : "> Bd «t >Ot Kl ’{Mol i vl.',nra 

•;•:• i: • m ' -;r,ri */ >■ ~r>hj '{:! ’i olorfl 
t: frf^d I. |ifi# .idthi Addc j&brrAi gdo4 
tfefedle.jof ; 4 Fobt lqag oughts'i jfEfci-enft Ife 
touch'd* tabaforatrfy jtoHedy .ihaed# vjitifefl 
die :i20th;ori s^otfe’Part of a Qtifiainsc^^. 
rizontal Situafioajand, as jturft asunwy i|H 

the ^ipendibobtf Skwatioa sUbl: iWhidh.feft. 
as ill; ir>efy much hairdos icogfoi® oh flb&tiHg 
srteinadoiK dtpcM&. tht . gtoaiiclfc.'AiJcoMcy gf 
every Bfeoile. •••'» oi v rrcoiifi'.v ~ ,! J 
: JWe 9* liw '■!<&.- ttad: ><pf' ifro poi&’d 

Ntootei-about 75 c . i o'.(. ■,•■'. V.cj •* i •■? 

V - a •-*' l 
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• 'A Page 4; Line 9.: N. B.' This Potet 

of Magnetick Inclination in the horizontal Si¬ 
tuation of my two long Needles, the one of 
4$83 j. and >ne other of 4012 4 Grains Weight, 
.was balanced, the former tty'about 1 f, and the 
latter by 1j Grains: Which is by a little above 
die 30coth Part of their entire Weight: ‘ I 
mean when hung at the &w<rhs«» Extremity of 
each Needle. 

;; Page 7. Addi But if We make "the 

Needles themfelves much broader and ftrofi^er 
ho the Middle than towards- the Ends j as has 
peen fometimes done formerly' } We {hall avfeid 
die greateft Rdt of this Power. Nay, perhipS 
it will not be im poflibleto avoid it fo far,' that 
WC.may hot^have: Occafion for fuch a Poilc- at 
all. Any .little Error that fhaliftillfheac^ 
arife being eafily allow'd for in the Charts be¬ 
longing to this Method which may be fitted 
exactly and folely to fuch Needles, and not to 
thofe that, by being truly pois’d, are more regu¬ 
lar* I-'meSh this only in cafe they be all made 
of one Length, Weight, and Stapddrd.; - And 
fi&hSps this will be dje beft wdy-Jfor ordinary 
at Sea.. Experience will fobn deters 
jnincbctween thefe two Methods. ' ' < >\r 
•K.ib. All fuch Dipping Needlts ought" fo 
be made fo heavy, that by their 'Weight they 
may fisc, themfelves to certain ; Places of! the 
Edges whereon they lie, to prevent tHeir Re¬ 
moval any wtty. • And a fourfoot Needle odght 
to be confiderably above a Pound Weight for 
this pur pofe. i Page 
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r Page 9. c\iange the Places bf the two tfulfc 
bers 4584 and 4015. ■ j 

< Page 2 6. Line 3. read Page 27. 

Line 3. rend 2. and 616. And Line ib, 

626. ' 

0^. Lin* 4. i 4 l. And Line 7. 

7/j. 

P^<? 34. Lzw* 8. 75I. to the Sm/r 7 V 

or as 9667 to 10000. Lin* 17, 18. read 
14J to the Sinus Totus: or as 2560 to 10000. 
which is nearly as 1 to 4. Line 23, and 24. 
read nearly as 5°°* an d nearly as 1 to 2. 
Line 24. dele or as 111 to 6. 

Page 53. Line 15. add : By Mr. Norman's 
Obfervation, Chap, ulu where he tells us, * He 
‘ had heard many fay that had travelled far to 
* the Southwards , that the horizontal Compafs 
« hath feemed to lofe his Force, and to wax 
weak and dull’. Which is necefTarily fo, 
t whenever we are fomewhat near a Pole; 
and no where elfe. By Mr. Pound s and 
Mr. Cunningham's Obfervations alfo; which; 
tho’ made with a Needle not equally pois’d or 
hung, (hew that their greateft Angles of Incli¬ 
nation altered not very much in above 240b 
Miles, near the fame Road with the other *, 
which could only happen in the Neighbour¬ 
hood of fuch a Circular Pole. Line 21. add: 
And, laftly, by Captain Tafmans Obfervations; 
made A. D. 1642. where no! very far Weft ‘from 
l Van Diemens Land , his Horizontal Needle 

f would not Aland Rill updn any particular Point 

P 9 t 
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of die Compafs: Which was a Sign it was 
then over the Southern Pole of the internal 
Load (tone, as we have already remark’d, pag. 38. 
prius . See Sir John Narborough’s Voyages, 
pag. 132. 

Page 54. Line 15. read , and either two or 
four Points, by Mr. Norman himfelf, C. 9. See 
alfo Gilb. de Magnet. IV. 16. 

, Pa £ e 54 - Line 22. add: KB. This Propo¬ 
rtion, and thofe that depend on it, as to the 
Exaftnefs of the Numbers, relies on the Truth 
.of Mr. Hudfons greateft Dip j which both in 
the Text and Margin is faid to be 89 j. tho’ in 
Figures only: While the Analogy of the reft 
of his own Numbers feems plainly to re- 
quireus to read rather 865. Nor do my 
own Obfervations this Year, 1720. contained 
in the Second fmall Map, well agree to that 
larger Number. So that till we have more 
exaft Trials beyond the North Cape ; or can 
find the very Place of the Northern Magnetick 
Pole more nicely fome other way j the Reader 
is to fuppofe fuch Numbers and Calculations to 
admit of a confiderable Latitude. Line 25. 
read 69. or at 21. Line 2 6, 27. read, by 
Ball afore about 90. Line 29. read 40. 

-. Pa g e 55 * Lines, add: Mr. Pound's , and 
Mr. Cunningham's ,, and Captain Tafmans Ob- 
lervations. 

Line 13. add: What the State of 
t 6 r§ netick ^ ower °f the Earth, or internal 
Loadftone, beyond, or within the Southern 

Circu- 
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Circular Pole, is, does not yet fully appear by 
any Fads that I know of. Very few, if any, 
bolides Mr. Pound and Mr. Cunningham having 
ever made Obfervations either of the Variation 
or Inclinatibn there. Only it feems to me 
fomewhat probable, that the Dipping Needle 
Will lie Horizontally at the Center, as it cer-» 
tainly ftands perpendicularly at the Circumfe¬ 
rence of that Circle; or if it be otherwife', 
that the Dip will be perpendicular to the Hori¬ 
zon within that entire Circumference. But the 
Determination of this Matter mu ft be left to 
future Trials. 

Page 57. Line ult. read y almoft. 

Page 58. Line 12. add: N. B. This Propo- 
fition is direftly fitted to the Obfervations I 
made 1719. while thofe I have made this Year 
1720. require the Angle BLC, to be rather 22 
Degrees j and by Confequence the Angle BPC 
above 50 Degrees \ and the Arc gone by the 
Pole in 144 Years hardly 25 Degrees •, and its 
whole Period not lefs than 2000 Years. Farther 
Obfervations will determine between all fuch 
Numbers. 

Page 74. Line 23. add'. N. B. All this 
Reafoning confiders the Upper Earthy here men¬ 
tioned, as including that Fluidy near the Top, 
which in my New Theory I have,, from other 
Evidence fuppofed to be there: Which being 
denfer than thefupetior Parts, would fo fudden- 
ly receive and communicate the Diurnal Rota¬ 
tion, that it may here be well included unde* 
v .. Pa that 
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that entire Upper Earth of which I am' here 
treating, as diftind from the much lower, and 
vaftly rarer Fluid, and from the Central Load- 
ftone, therewith encompafled. Nor indeed, 
will any fuch Quantity as 50 or 100 Miles of 
fuch a denfe Fluid *, encompaffed perhaps with 
100 or 200 Miles of an Upper , and about 
3500 or 2600 Miles of a Lower folid Earth, 
deferve much other Copfideration in this Place, 
than if the entire Upper Earth were fuppofed 
to be throughout one continued folid Earthy 
without the Interpofition of fuqh a Fluid. 

Page 80. Line 9. add : Zv T . B. The Diffe¬ 
rence of this Strength of the Magnetick Power, 
from its EireBion r is mod vifible in my Second 
Map hereto prefix’d : Where I have all along 
fet down the Seconds wherein my Needle per¬ 
form’d a (ingle horizontal Vibration, at about 
120 Degrees from the Magnetick Meridian, ip 
mod Places : Whofe Squares, when Allowance 
has been made for the different Obliquity of the 
feveral Directions as to our Horizon, will give 
us the different Strength of that Magnetick 
Power at thofe feveral Places: As does the 
Angle of Dip give us the different Direftion of 
the fame Power there. Npw at the firflt Sight, 
the former there appears to be irregular, and 
the latter regular •, as is the Cafe alfo of out 
Terrell*. 

Page 82. Line 27. read 280. 

. Page 85. Line 6. add: N. B. Tho’ the Ter- 
tell* feem to give us thefe Angles exa&Iy 
i •_ enough. 
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enough, on their Surfaces, according to the Lin? 
of Sines ; yet may both they, and the Earth's 
luoadjlone alfp, at great Diftanqes from fuch 
Surfaces, admit of fome Variation of that 
Proportion, as Dr, Gilbert has particularly 
obferv’d in the former Cafe: and as many of 
the Obfervatjions on the Earth feem to require in 
the latter. Experience alone can determine 
this Matter. Nor is it of any great; Confe- 
quence, as to the Difcovery of the Longitude 
or Latitude, How it is determined. For what* 
ever this Proportion proves to be, when it is 
once known, it tyill be almoft equally advanta¬ 
geous to fuch Experiments. 

P<2£. ioo. Line 4. add: N. B. The true 
Reafon why the round Table guided by a Pen¬ 
dulum, will not ofcillate with the Ship ; and 
why the Magnetick Needle will not vibrate 
either with the Ship or Pendulum, is evidently 
this ; that the fevqral Times of each of thefe 
Ofcillations, or Vibrations, are fo entirely difr 
ferent, that their beginning Motions do mu¬ 
tually hinder their Influences upon each other, 
as do Difcords in Mufick. Thus a Ship rolling 
in 7", when compar’d with a Pendulum ofcil- 
lating in 2", or a Magnetick Needle ofcillating 
in 17" or 22", or vibrating in 44", are fo dif- 
fonjnt and difagreeable, that tpey cannot 
confiderably influence each others Motions; 
which Disagreement, or Diffonancy of the 
Motions, muft therefore ever be taken ex- 
aft Care of, in all Cafes of this Nature,. And. as 

to 
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the Degree of fhis Avoidance of the Ship’s 
Motion by the Pendulum, and of the Exa&- 
nefs of tHe Needle’s Vibrations notwithftand- 
log* that fmfaU remaining Motion, I Appeal to 
Mr. Moljtieux, Dr. Defaguliers, and Mr. Ma-> 
chin , all Worthy Members of the Royal So-’ 
ciety,, and Eye^witnefles j who I doubt not 
will do me Juuice in this Matter. . 

N. Ji. The Reader is to remark, that it 
having hitherto been eafy to poife Needles in 
their Horizontal, and very hard to poife them 
in their Vertical Situation, it has been much 
eafier to find .the Equator, than either of the 
Poles of the Internal Magnet by the Dipping- 
Needle : And that the other Method, by the 
Horizontal Needle, when it will turn every 
way equally over fuch a Pole, is almoil the 
only one that will ftill find it exadly. How¬ 
ever, the Obfervation is evident in Faft, that 
while feveral Dipping-Needles have hitherto 
confiderably differ’d near the Magnetick Poles, 
they have agreed ’ifiuch better about their 
Equator: as they muft needs do in their pre- 
fent Conftruftion. 


P 0 ST S C R I PT. 

1 A Fter all my other Trials with Brafe or 
Steel Edges, or Cylindrical Needles, 
tor tne Pivots of my Dipping-Needle to play 
i upon. 
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upon, I have, at laft tried almoft the fame with 
Mr. Normans own firft propofed Method; visS. 
that of the plain Surface of, Coach-GIafsj! 
which I find to be, at leaft, twice as exa&, 
and as lure as any of the reft ; which Method 
therefore I intend ever to put in Pratftipe JfoT 
the future; and which I find will difcover the 
Latitude, even in thefe Parts of the World,, to 
two Minutes or Miles, and theLongitude to five. 

I have alfo very lately been fhewn- by 
. Mr. Hutchinfon, a very Curious and Inquisitive 
Perlon, a Copy of a MS. Map of the Worlds 
made about 80 Years ago, taken by himfelf 
from art Original, whereirr the Variation is re¬ 
duc’d' to a Theory, rpuch like that which 
Dr. Halley has fince propofed; and in general 
exa&ly agreeing to his Obfervations, a^he 
freely confefles ; but with this Advantage;; 
that therein the Northern Pole of the internal 
Loadftone is much better ftated than it is by 
Dr. Halley: And indeed is here plac’d alriioft 
in the very lame Parallel and Meridian, where¬ 
in, by my other Obfervatipns, it milfl; jiay£ 
been at that Time: Its Place then being,' a«- 
cording to this unknown, vpry curioup apd la- 
gacious Author, about the Meridian of Mdf- 
cow, and the Latitude of 784 Degrees. Which 
ancient and authentick Determination of its 
Place, I. defire the Reader.particularly to ,ob- 
ierve, in Confirmation of my foregoing Theory. 

London, 

J*n. a8. 17^ 

Will. Whlflon. 
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3 0 0 KS Vrinicd for J. Sen ex in 
. Salisbury‘Court, * and W. T ay lor 
at the Ship in Pater-Nofter-Row. 

inhHE Elements of Euclid, with fele&Theo- 
1 | rems out of Archimedes: By the Learned 

Andrew Tacqnet. To which are added, Pra&ical 
Corollaries, fhewing the Ufes of many of the Pro- 
pofitions. The whole abridg’d, and in this 4th 
Edit, publifh’d in Erglijb. By 1 f r . V'bijioy , M. A. 
Mr. Lucas’s Profellor of the Mathematicks in the 
Uhiverfity of Cambridge.. 

~ II. His Aftronomical LeQures read in the pub- 
lick Schools at Cambridge. 

III. -His Lectures to explain Sir Ifaac Lew- 

toy's Philofophy, 87)0. 

IV. n —His tolar Syftem, a large Sheet. 

V. J -—His and Mr. Howl fee's Book belong¬ 

ing to their Courfe of Mechanical, Optical, Hy* 
'droftatical, and Pneumatical Experiments, with 
Twenty Copper Plates. _ . , 

VI. Dr. Defagidkns Tranflation of Marnots 
•Hydrofta ticks,- 87,77. 

VII. '-His Tranflation of Dr. Gravefandt s 

Intrqdlotion to Sir Ifaac Newtons Philofophy, 81 10. 

Vol. J. . . ,' _ ' , 

Vin,-His- ?d Volumc is in the Prels, ana 

will fpeedily be pubVifh'd, %vo. 

IX. The Religious Philofopher by.Dr. Ltcwen- 
tys: In 3 Vol. 8ro. Adorn’d with Cuts.- . 

: ' X. Mr. Raph- 
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' X. Mr. Raphfods Tranflation of Sir Ifaac New- 
tow’s Algebraic Ledtures, 8 vo. 

XI. Mr. Hairkjbee's Phy/ico-Mechanical Experi¬ 
ments on Variety of Subjedts, 8t;o. 

XII. Mr. If irgate’s Arithmetick, the 14th Edit. 
8ro. 

XIII. The Roads of England and Wales in a 
Portable Volume, engraved on 100 Copper-Plates: 
B yJ.Sevex. 

XIV. Mr. Curds Treatife of Vulgar and Deci¬ 
mal Fractions; Recommended by Dr. Halley. 

XV. A Zodiac, containing a Defcription of a . 
the Fixed Stars to which the Moon or Planets can 
at any'time apply. Of great Ufe in Aftronomical 
Obfervations. By Dr. Halley. 

XVI. Trigonometry improv’d, and Projection 
of the Sphere made eafy. Teaching the Projedtion 
of the Sphere Orthographick and Sterecgraphick ; 
as alfo Trigonometry, Plain' and Spherical: With 
plain and intelligible Reafons for the various and 
inoft uieful Methods both in Projedtion and Cal¬ 
culation With the Application of the whole to 
Aftronomy, Dialling and Geography. By Henry 
Wilfcv. , 

XVII. The London Accomptant, or Arithme¬ 
tick in all its Parts, viz. in whole Numbers and 
Fractions, Vulgar and Decimal •, with the Extra¬ 
ction of tire Square and Cube Root, not only 
taught, but theRealons of the Operations demon- 
firated, and made intelligible to all Capacities. 
By' Henry Wilfon , Author of Trigonometry im¬ 
prov'd. 

* XVIII. A New General Atlas, containing a 
•Geographical and Hiftorical Account of all the 
Empires, Kingdoms, and other Dominions of the 
World, with the Natural Hiftcry and Trade of 
each Country. Taken from thebeft Authors, par- 
■ ' ticularly 
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Books printed for J. Senex, arrdWi Taylor.. 

ticularly Cluverius, Brietius, Cetarius, Eleau , Bau- 
dravd, Hoffman, Moreri , the Two Sanfons, Lypts, 
tlie Atlafs Hijloriqite, Sir John Chardin, Le Brim, 
Tonmefort, See. To which is prefix’d, an Intro¬ 
duction to Geography, rendring the principal Parts 
of that Science eafy, and containing all that is ne- 
ceflary for the ready underftanding of Maps, to¬ 
gether with a copious Alphabetical Index. The 
Maps, which are all engraven or revis’d by Mr. Se¬ 
ven, are laid down according to the Obfervations 
communicated to the Englifi Royal Soc iety, the 
French Royal Academy of Sciences, and thole 
made by the lateft Travellers ; and the Defcrip* 
lions fuited to the Courfe of each Map, which has 
not been oblerv’d in any other Atlas. 

XIX. Dr. Gregorys Elements ofCafoptrieksand 
Diopticks, &c. 

XX. A Treatile of Painting. By Leonardo in 
Virci. Tranflated from the Original Italian, and 
adorn’d with a great Number of Guts. To which 
is prefix’d the Author’s Life. Done from the laft 
Edition of t he French. 

XXL Geodejta, or, "The Art of Surveying and 
Measuring of Land made eafy. Shewing, by plain 
and practical Rules, howto Survey, Protradl, CaA: 
up, Reduce or Divide any Piece of Land whatfo- 
-ever; with new Tables for the Eale of the Survey- 
'or in reducing the Meafures of Land. Moreover, 
a more facile and fure Way of Surveying by the 
Chain, than has hitherto been taught. As alio, - 
-how to lay out new Lands in America , or elfe- 
where : And how to make a perfedt Map of a Ri¬ 
ver’s Mouth or Harbour •, with feveral other Things 
never yet publifh’d in our Language. By John 
Love. The jd Edition with Additions. 
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